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CLINIC IN MILITARY BONE SURGERY 

GXyXN AT THB BBQIJIST OV THB SUBfflBOK-QEEmiLLL, V, 8. ▲. 

BY FRBD H. ALBEB, M.D., ScD., FJi.C.S^ Major M.R.C. 

Professor and Director of the Department of Orthopedic Surgery in New York 
PoBt-Graduate Medical School 



GsNTLBMXi^, I am very glad to welcome you here f oar the pur- 
pofiie of instniotion in orthopeedic surgery with reference to its appli- 
cation to military requirements. The task of taking up so broad a 
work in so short a time is a most puzzling one. Orthopsedic work as 
applied to civilian and industrial cases is very broad and varied in 
character. It has to do not only with bones and joints, but with 
tendons, muscles, nerves, ligaments, fascia, etc. The competent 
military orthopeedic surgeon will be required to meet all these vari- 
ous conditions as in civil life. They are all more likely to occur 
under the stress and strain and overwork in the trenches than any- 
where else, and in addition to these conditions the orthopeedic sur- 
geon will be required to manage a variety of conditions that origi- 
nate only in war. For thid work he must be equipped with the most 
exact knowledge of anatomy and the physiology of function. We 
shall therefore endeavor, in this brief course, to U£^ our material 
primarily for tibe purpose of teaching fundamentals, and every 
clinical case has its relationships to fundamental principles. 

MAIi-UNITSD FBAOTUBS 

Casb I. — ^R. M., aged twenty-four years. Admitted to the Post- 
Graduate Hospital on October 19, 1917. 

Diagnosis. — ^Mal-united fracture of the lower left tibia and 
fibula. 

Vol. IV, Series 27*— 1 1 
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2 INTERNATIONAL CLINICS 

The family and personal history of this patient are not im- 
portant. 

Present History. — On April 20, 1917, the patient stepped out 
on a glass roof and fell through to a store, sixteen feet below. At 
the time she was six months pregnant, but gestation was uninter- 
rupted by the accident. She was taken to a hospital in Philadelphia 
and the leg immobilized four different times within four weeks. 
X-rays being taken at frequent intervals. The cast was finally re- 
moved eight weeks after the accident. The patient then started 
walking, first with crutches and then with a cane, but with a severe 
limp and much pain. The foot has been in varus since the cast was 
removed, the varus position being extreme after she began weight- 
bearing. At the time she came under our observation the varus 
was extreme, she had a limp on walking, accompanied by extreme 
pain. 

The anteroposterior X-ray of this case shows mal-union in the 
extreme varus position of an old Pott's fracture (see Figs. 1, 2, 
and 3). The internal malleoluer is displaced inward and has a 
markedly oblique axis. 

The same can be said of the lower end of the fibula, which has 
become displaced to such a degree that the astragalus has become 
mortised between the malleoli, which come into close apposition with 
the sides of the body of the astragalus, thus holding it with the rest 
of the foot in extreme varu£(. 

The operative correction of this limb had previously been dis- 
cussed by several consultants. One opinion given was that the de- 
formity should be overcome by means of a correction of the joint. 
This was to be done by chiselling into the joint through the base 
of the internal malleolus at the same time that this same procedure 
wad carried out on the external malleolus. The deformity was then 
to be corrected by changing the plane and relationship of the 
astragalus with the lower end of the tibia. I believe this would be 
a mistake in this case as well as in all similar ones, in that we have 
a joint that has been severely traumatized with a resultant over- 
growth of bone and connective tissue which has produced a distinct 
limitation of motion. This proposed treatment would by necessity 
increase the traumatism of the joint and therefore would contribute 
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Skiagrams of Case I, showing mal-union and varus deformity, with extreme obliquity of astragalus 

with tibia. 
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CLINIC IN MILITARY BONE SUBOBBY d 

to additional limitation of motion, to sensitiveness, and to interfer- 
ence with function. 

These disadvantages can be nicely avoided in this case by doing 
the correction of the deformity just above the joint. Such a correc- 
tion is in every way equal to the one through the joint and eliminates 



Fio. 2 



Fig. 3 
d 



C - 



»a 



Diagram made from skiagram of Fig. 1, showing 
mal-ttnion and consequent extreme varus de- 
fminity. a is wedge-shaped piece of bone re- 
moTea from fibula, when doing the osteotomy. 
This space is oloseo when deformity is corrected. 
b is line of osteotomy of tibia. A wedge eavil^ 
between the tibial fragments is opened at this 
point when the deformity is corrected and the 
wedge-ptJt from the fibula at a is inserted at 
thispcnnt. 



Diagram made from skiagram taken after 
operation correction, a is the fibula graft 
placed into cuneiform cavity between inner 
side of tibial fragments after correction of 
deformitv shown in Figs. 1 and 2. The cavity 
at cm. fibula is at the same time complete^ 
closed by the correction. The line de indi- 
cates the ideal restoration of alinement 
accomplished. 



the disadvantages above enumerated of additional traumatization to 
the joint. 

Operation. — We will first make a linear incision over and parallel 
to the lower end of the fibula and through the periosteum on its outer 
aspect The periosteum is el^parated laterally by means of a sharp 
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perioeteal elevator about the whole lateral diameter of the fibula just 
above the old point of mal-unioiL By means of my motor saw and a 
sharp, thin osteotome converging cuts are made obliquely downward 
to a point about one-half an inch above the astragalotibial joint (see a. 
Fig. 2). A long, slender wedge of bone is dius removed and placed 
in normal saline for future use. The wound ia then packed with 
sponge compresses soaked in warm salina The next step is to lay 
bare the lower end of the tibia on the internal aspect in like man- 
ner. Using my motor saw and a sharp, thin osteotome, the lower 
end of the tibia at a point about three-fourths of an inch above the 
ankle-joint is Scored at right angles to its long axis (see Fig. 2, 
at b). The varus and lateral deformity of the ankle are then cor- 
rected by manual force. This automatically closes the wedge cav- 
ity in the lower end of the fibula (see Fig. 8 at c) and at the 
same time produceer a wedge cavity of approximately the same 
size between the tibial fragments at their inner aspect (see Fig. 
3 at a). 

While the foot is held in this position the wedge-shaped piece of 
bone removed from the fibula and placed in saline in placed into the 
wedge-shaped cavity between the tibial fragments. The periosteum, 
which is strong and considerably thickened, is drawn over it with 
medium strands of kangaroo tendon, interrupted sutures. The skin 
is closed by continuous sutures, and the efkin incision on the fibula 
side is closed in like manner. A gauze dressing is applied with 
sterile absorbent cotton placed over it I always make a practice of 
placing the sterile absorbent cotton over the gauze dressing of any 
wound involving bone where there is likely to be any amount of 
exudate or bleeding. 

The rationale is this: It is well known that the gauze dressing 
easily becomes saturated with blood or exudate, and as soon as satura- 
tion takes place the dressing is no longer impervious to penetration 
by bacteria. The absorbent cotton, on account of its compact nature, 
is not readily penetrated by the exudate or blood, and therefore, as 
a matter of security, I always place the absorb^it ootton over the 
gauze dressing and before I adjust the non-sterile plaster, cotton, 
or flannel. 

With the foot held carefully — and I would emphasize carefully, 
because holding the foot of such a case is more important thm the 
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application of the dredsing — we now apply the plastei^f-Paris 
dreefidng from the toes to a point one-third way up the thigh, with the 
knee flexed at twenty degrees. 

The object of placing the plaster above the knee with the 
knee flexed is to prevent inward or outward rotation of the foot 
upon the leg. I wish to call attention to the fact that I have com- 
pletely severed both the tibia and fibula at a point just above the 
ankle-joint, and therefore the dangers of rotation of the foot are 
imminent. 

In this connection I would like to say that in many clinics a plaster 
dressing to fix the foot in similar ca£(es is limited to the tubercle 
of the tibia, and the danger of rotation inward or outward is pre- 
vented only by friction of the plaster cotton with the skin of the 
leg. I believe this is very untrustworthy, because it is well known 
that we have an immediate shrinkage of the diameter of the leg on 
account of atrophy from disuse. There will also be a packing of the 
cotton at the same time, and both of these influences will produce a 
rapidly increasing looseness of the plaster on the leg and a corre- 
sponding decreasing or diminishing resistance to rotation of the foot 
on the leg. I wish also to call attention to the fact that we have 
left the tourniquet on until the plaster dressing was completed. This 
is a rule I always follow; that is, I apply the dressing and the 
fixation dressing to an extremity before removing the tourniquet 
In preparing the patient for the operation I applied the tourniquet 
on the thigh as you saw. On account of the tendency of the old 
deformity to relapete we will leave this cast on five weeks, after 
which time passive motion and massage will be employed in order 
to get back the full amount of function. 

TUBBBOITLOSIS OF HIP-JOINT 

Cask IL — 0. B., aged thirty-three years, a clerk by occupation. 

Diagnosia. — ^Tuberculosis of the left hip. 

Family History. — There is no tuberculosis in the family. 

Personal History. — ^At the age of nine years this patient fell 
from a horse and thinks he dislocated his hip at that time. Later in 
the same year he had a fall on the left leg. He has had no long 
illnesses except the present (me. 



Digitized by VjOOQIC 



6 INTERNATIONAL CLINICS 

Present History. — The patient has walked lame since the age 
of nine years, and attributes his lameness to the falls recorded above. 
At the age of twelve years a flexion deformity developed at the 
knee. Traction was applied and the limb immobilized for nine 
months, after which he wore a brace and walked on crutches for 
two years. 

At the age of fifteen years he had an abscess at the external sur- 
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along the iliac crest for a distance of three and one-half inches. By 
means of an osteotome all of the muscles are turned downward and 
backward from the outer surface of the ilium. At the same time, by 
blunt dissection through tlie muscle planes between the sartorius 
anteriorly and tensor fascia femoris posteriorly, the hip is ap- 
proached anteriorly. 

This, you see, givesf an excellent exposure of the anterior, lateral, 
and posterior aspects of the hip-joint. We will now proceed to ex- 
plore the sequestra and pockets by means of a grooved director, and 
by means of a strong curette and bone-gouge we will transform these 
pockets into bone depressions without overhanging walls. I am tak- 
ing the greatest care to trace the bone-pockets to their remotest re- 
cesses. These recesses are now wiped out with tincture of iodine. 
The chronic inflammatory sinuses in the skin and subcutaneous tis- 
sues are now thoroughly excised. We are now ready to close the 
wound by suturing the upper border of the muscles ba<^ to the 
crest of the ilium by means of a continuous suture of catgut No. 1, 
placed through the fascial investment at the crest of the ilium and 
the upper border of tbe musdes. The skin is closed by continuous 
sutures of zero plain catgut The sinuses are now packed with iodo- 
form gauze. 

I wish to call attention to the fact that the sinuses in this case 
have persisted because of secondary pyogenic infection with seques- 
tration and death of the bona When sequestration has taken place 
subterranean curettage is a very untrustworthy technic. The com- 
plete exposure, with most careful search for dead bone, is the only 
procedure which offers a prospect of a reasonable percentage of 
successes. 

I wish to instruct the interne to begin removing l^e drains at 
the end of twenty-four hours. The drains are to be gradually with- 
drawn until they are completely removed. After this the drains 
are to be placed more superficially and tightly packed in the skin 
to prevent the cavities from closing too rapidly. The deformity will 
be corrected at a future operation and not until the wounds are en- 
tirely healed. 
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XNVJLBniLE PAXIXTSIS 

Cabs ILL — G. G., aged six years. American parentage. 

Diagnosis. — ^ParalysiB of the ecctensors of the right leg resalting 
from infantile paralysis. 

Family History. — ^This is unimportant 

Personal History. — The patient has had measlecf and mmnps. 

Present History. — ^The child has a deformity of the right leg and 
foot following an attack of infantile paralysis sixteen months ago. 
The extensor muscles of the right leg are paralyzed^ in consequence 
of which the child has been unable to walk correctly^ and stumbles 
and f alk easily. 

Physical Examinatum. — ^The thi^ is much atrophied and there 
is a slight knock-knee. The quadriceps group of muscles is entirely 
paralyzed. If I place the child in a sitting posture on the table^ with 
the leg hanging over the edge of the table at right angles to the 
thighy you can see that the child is unable to swing the foot forward 
and upward at all. Palpation of the quadriceps group of muscles 
during the child's efforts also reveals that there is no evidence of 
muscle contractility. We will now place the child flat on the table 
with the face downward and with the knee and foot resting on the 
table. You see when the child is asked to flex the leg at the knee 
she has exc^ent strength in the hamstring muscles; in fact^ all 
of them seem to have a normal amount of strength. We will test 
for the strength of the biceps f ^noris, aaf this is by all means the 
best of the hamstring muscles to transplant forward to take the place 
of the quadriceps group. The biceps is apparently of normal 
strengtJi. We have informed the family of these fact^ and have ad- 
vised an operation by which the biceps will be transplanted into the 
patella. This is the operation which we will now perform. 

Operation. — ^With the child under eflier the 1^ is elevated so 
that it is at right angles to the trunk. It is held in this position for 
a few minutes and the blood milked toward the hip. A tourniquet 
is then placed as high up on the thigh as possible. It is important 
in tendon transplantations as well as in bone transplantations to 
avoid tranmatization of the transplant material. Therefore in this 
case I will prepare the site of the insertion of the muscle before I 
expose the portion to be transplanted. Through an incision about 
one and one-half inches in length I am now exposing the upper 
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and cater corner of the anterior aspect of the patella. I would 
like to call attention to the fact that lhic( is a very yascnlar region, 
and if we do not use a tourniquet we will have a great deal of 
bleeding. 

With a scalpel I will now cut through the soft tissues enveloping 
the patella at about the junction of the middle and outer one-third of 
the anterior surface of the patella at its upper border. Now with 
a sharp, thin osteotome I am turning up small hinge-doors of bone 
and periosteum under and between which we propose a little later to 
insert the biceps tendon. This wound is now packed with saline 
gauze compresses to prevent drying. The biceps femoris is now 
laid bare by an incision extending from the head of the fibula up- 
ward over the thigh for ei^t or ten inches, and this muscle is de- 
veloped, taking care not to traumatize or cut either of its surfaces. 
The tendon is developed at its insertion into thd head of the fibula 
and just above this point where it comes into relationship with the 
external popliteal nerve and the lateral ligament, which is round in 
contour and lies beneath and a little posterior to it I will now 
S^arate the tendon from the head of the fibula by taking out a 
wedge-shaped piece of the head of the fibula itself with the in£(ertion 
of the tendon. With a special forceps devised so as not to crush, 
the end of the tendon is seized and drawn upward and outward 
while I dissect the muscle off the linea aSpera to the extent of about 
two-thirds of its attachment During this procedure you see the 
assistant is dropping saline on the muscle from a sponge held above 
the wound. This is to keep it from drying. By means of a pair of 
long, curved scissors I will now tunnel obliquely through the sub- 
cutaneous tissues from the patella upward in the Une the trans- 
planted muscle is to take. You will see that by opening the scissors 
we are making the tunnel very large, so that it will receive without 
constriction the lower part of the belly of this large muscle. I will 
now place this long Kelly forceps through the tunnel from the 
patellar side and grasp the bony insertion in the end of the tendon 
and pull it throu^ the tunnel to the patella. By means of fine 
kangaroo tendon on a strong cervix needle we will now firmly suture 
the bony insertion of this tendon under the hinge-doors of bone on 
the anterior surface of the patella which we have previously 
prepared. 
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I wish to call attention to the fact that I am using a continuous 
over-and-over suture rather than interrupted sutures, the object being 
not to trust to knots and always to avoid knots in the tissues at this 
point The over-and-over suture is much more trustworthy. I wish 
to call attention also to the fact that I am using an absorbable suture 
and not silk. I believe it is important never to use a foreign body 
in and about bone if it can be avoided. In this connection I always 
think of Mr. Jones'ct experience of finding streptococci in silk with 
which he had previously anchored a tendon, though no symptoms 
had presented themselves. 

I am now closing both incisions with continuous sutures of zero 
plain catgut We will now apply a plaster cast from the toes to the 
groin, removing the tourniquet afterwards. 

In a case of this kind I instruct the interne to ]^p the 1^ ele- 
vated on two pillows. The plaster cast will be removed in three 
weeks, after which a brace or posterior splint will be worn to prevent 
the knee from flexing. This will be continued for a couple of months, 
when all apparatus will be removed. In such cases as this normal 
function is restored. 

Muscle Training. — I wish to go on record as strongly in favor of 
muscle training, as it is of the greatest isfervice in transplant cases. 
The results in these cases are very gratifying indeed. 

Subsequent History. — This patient is able to extend his leg or 
raise his foot and is very much pleased, after the removal of the 
splint, to find that he has the power to flex hicr 1^. 

BBCUBBENT SUBLUXATION OF THE PATELLA 

Case IV. — ^A. D., aged twenty-three years. 

Diagnosis. — ^Recurrent subluxation of the left patella. 

The family history is unimportant and the patient was never 
sick before. 

Present History. — In 1910 or 1911 the patient had a fall from 
a horse, which was followed by " water on the knee." She did not 
think it was of much consequence and remained in bed only two 
day£(. A year later, while standing and attempting to turn around, 
the patella slipped out, throwing her. She put the patella back man- 
ually. Once since that time while playing tennis and once when 
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turning around the same accident was repeated. After undue ex- 
ercise, even when there was no subluxation, the patient has had a 
constant ache in the knee, due apparently to the patella constantly 
riding up on the outer condyle of femur. I have never seen a 
patient who was in a more perturbed state of mind concerning an 
ailment than this; young woman. She is in constant terror lest the 
patella slip out of place. She has not dared flex her leg, and it in- 
terferes with all her pleasures. She can not dance or enter into -any 
athletic exercises whatsoever. I had great difficulty in persuading 
her to allow me to examine the knee at all, because she was afraid 
of the patella slipping out because of my manipulations. 

A great many types of treatment have been suggested for this 
condition, and it ii almost unanimously agreed that all conservative 
brace treatment is of no avail, and the same is true of many of the 
operations l^at have been relied upon. In many of these operations 
connective iisisae is relied upon to withstand a constant tension over 
long periods of time — an unreliable procedure to begin with. In such 
type of operation there ifi( reefing of the inner part of £he capsule. 
Another operation is to transplant one hamstring into the inner side 
of the patella so that its contraction will hold the patella inward and 
prevent its outward displacement This is not a trustworthy opera- 
tion, because it necessitates a transplanted tendon pulling around a 
comer, which is sure to develop adhesions. Another operation is 
that which changes the location of the ligamentum patell» by either 
changing the bony insertion in toto, internally, or by splitting the 
ligamentum patellse and drawing the outer half beneath the inner 
half and anchoring it on the inner side of the tip of the tibia. Still 
another operative procedure described in the literature is to do a 
complete supracondylar osteotomy of the femur and turn the ex- 
ternal condyle forward. Elevating the external condyle forward is 
certainly desirable, but this procedure, at the same time that it ac- 
complishes this, also changes the line of the quadriceps pull in that 
its relation to the tubercle of the tibia is changed. The magnitude of 
this operation is also to be considered. A more recent operation is 
to increase the intracondylar gutter by chiselling away a large 
amount of bone with its investing joint cartilage and synovial mem- 
brane, and then use a transplanted fascial flap to cover over this 
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bare surface so that the patella will not adhere. Thief operation^ 
with all its chances of interfering with free motion, does not supply 
the essential mechanical conditions^ namely, elevation of the ex- 
ternal condyle anteriorly without changing the line of quadriceps 
pull (see Fig. 4, A, B, and C). 

Operation. — The operation I am about to do I devised some five 
years ago, and published it at about that time and in my book on 
'^ Bone-graft Surgery.'' Brackett also did a somewhat similar oper- 
ation at about the same time. But^ to recapitulate, the essential con- 
dition to establish here is to elevate the anterior external condyle 
of the fwnur, thus increasing the depth of the condylar groove and 
preventing external displacement of the patella. This can be sim- 

Fia. 4 





ABC 

A indioatet the normal aiie and anterior shelving of the external condyle, which preventt in 
the normal knee lateral diiplaoement of the patella. B indicate! the flattened external condyle 
with a consequent luxation of the patella outwsixd, and the proposed osteotome out at a. C indicates 
anterior lifting of the condyle to block the recurrence of the dislocation of the patella with the 
wedge tibial graft 6 in place. 

plest and best done by placing a tibial bone-graft wedge beneath 
the external condyle after this has been elevated by osteotomy. I 
will now make an incision over the outer condyle of the femur 
down to a point about an inch posterior to its anterior articular 
border. 

We find here that we do not go through the joint space, as the soft 
parts are attached to the femoral condyle at this point I will now 
introduce an osteotome and by an incision through the outer side of 
the condyle, obliquely forward and inward (dee Fig. 4 at a), I 
will now elevate the condylar fragment forward, producing a wide 
cavity, as is shown in the diagram (Fig. 4C at b). The osteotome 
is now withdrawn and the wound packed willi efaline compresses. 
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The anterior-internal surface of tiie tibia is next exposed by a circu- 
lar cut of the skin and subcutaneous tissues. A wedge-shaped pat- 
tern of a size to give a proper elevation of the condyle of the femur 
is mapped with the scalpel on the anterior-internal surface of the 
tibia. By means of my motor saw we will now remove a wedge of 
bone about one and one-half inches in length and confidsting of the 
full thickness of the cortex of the tibia at the lower one-third. We 
choose the lower one-third because the cortex is thicker at that point 
The graft should also include the periosteimi on one side and the 
endosteum and all the marrow that will cling to the other side. This 
graft is now drilled with a very small drill in the central portion. 
It is now placed in the wedge-shaped crevice at the outer side of the 
condyle of the femur (see Fig. 40 at b. Fig. 5 at a, and Fig. 6 at a), 
the wedge action being used to elevate the condyle anteriorly {see 
Hg. 5 at c). The periosteal surface is outermost and flush with the 
sides of the femoral condyla With the small motor drill I am 
now making holes in the sides of the condyle obliquely to meet the 
holes in the tibial graft both from above and below. A medium 
strand of kangaroo tendon is then placed by means of a curved 
needle of proper curve throu^ these holes and tied (see Fig 5 at 
b). Additional sutures of the same material are placed in the 
periosteal structures above and below. Both wounds are closed with 
continuous sutures of No. 1 plain catgut The dressing and plaster 
splint are applied up to the point of the tourniquet^ which ii re- 
moved and die plaster extended to the groin. 

Postoperative Care. — ^The plaster splint will be removed at the 
end of four weeks, when a posterior splint will be applied to prevent 
bending the knee and the patient will then be allowed to walk. All 
splints and apparatus will be removed at the end of six weeks after 
the operation. 

UNUNITED FSA.OTUBB 

Case V. — J. C, aged twenty-eight years.' Occupation, lease 
man. 

Diagnosis. — ^Ununited fracture of the left tibia. 

The family and personal history are unimportant. 

Present History. — On February 26, 1916, the patient was riding 
in an automobile which was hit by a train. He was etherized the 
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same day and the fracture set Five days later it was set again 
under ether. He then wore a plaster-of-Paris cast for four months. 
Six we^ after receiving the injury he sustained a fall which did 
not break the cast 

Operation. — For the repair of this lesion I am going to use either 
a sliding bone-graft from the upper fragment or a graft removed 
from the otber tibia. I believe in thigf case a sliding graft from 
the same tibia will serve our purpose, but I shall reserve my 
final decision until the bone is exposed and the exact condition 
determined. 

We are now exposing the point of fracture of the tibial frag- 
ments on either side by a grooved incision and turning back the skin 
and subcutaneous structures. The incision is so placed tbat when 
we close it, later on, the line of sutures will not come over the graft. 
This is a general rule in bone-graft procedures which should never 
be violated ; that is, the skin incision should never be so placed that 
when the wound is closed it will come over the gutter from which 
the graft was removed or over the graft itself, as it is important 
that these regions be thorou^ly sealed from communication with 
the exterior. 

We will now split the periosteum on the lower fragment down- 
ward from the point of non-union for two and one-half inches. 
We will next peel this laterally and remove the fibrous union from 
between the tibial fragments. I wish to remark that the tibial 
fragments are in very good end-to-end apposition and the fibula 
is united. It is difficult to say why this man's tibia did not unite. 
He is in good health and the blood tests reveal no systemic dis- 
ease. Whether there was soft tissue, such as muscle, between 
the fragments following the fracture we can not determine at tnis 
time. I have operated on many just such cases as this in which 
non-union could not be explained. In my experience the frequent 
causes of non-union may be briefly enumerated: (1) Compound 
and comminuted fractures with extensive removal of bona I had 
the privilege of observing many such cases in France a few months 
ago, and therefore I shall advise you very strongly never to rwnove 
fragments in such cases if you can avoid it (2) Severe infection 
following such cases is also a prolific cause of non-union, and 
syphilis likewise causes a certain number of these cases. (3) Last, 
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Sldagram and diagram of skiagram of Case IV, showing tibia wedge-graft a in position underthe 
elevated femoral condyle c. The kangaroo tendon ligature in drill holes in graft and femora] con- 
dyle above and below graft is shown at 6. 
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Anterioiwposterior skiagram and diagram from it of Case IV, showing the tibia wedge-graft a in 
place uDder anterior fragment of condyle, which has been elevated. 
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but not least, Lane's plate when applied by faulty technic is a cause 
of non-union. 

To proceed to our operation — ^we find that there is every evi- 
dence that the bone in the upper fragment is of good quality and 
suitable for grafting; we will therefore refrain from separating 
its periosteum and will map out the size of our graft Using the 
twin saw as calipen^, we take the maximum measure of the marrow 
cavity of the smallest diameter of the tibia where we are to make our 
gutter; this point comes in the lower fragment. Now that we have 
determined how wide we can make the graf t, we will lock the twin 
saw by turning the proximal saw from us. With the twin saw as a 
guide we will map out with the scalpel on the periosteum the pattern 
of our proposed sliding graft. With the twin saw placed in the motor 
we now make parallel cuts for a distance of two inches below the non- 
union in the lower fragment and four inches above it in the upper 
fragment, following the pattern laid out over the marrow cavity. We 
next remove a strip of bone by the same method from the lower frag- 
ment. We cut off the ends of these strips of bone with our small 
rotary saw. Please notice that we always take out the cutting tool 
before placing our motor back on the instrument table. This is an 
important rule which should never be violated. The ecurgeon should 
become so accustomed to taking his tools out of the motor immediately 
upon completing a manoBUvre, even if he must replace it in a few 
seconds, that it is second nature to him; this will obviate any possi- 
bility of accident, since the motor is perfectly harmless so long as 
there is no cutting tool in it. 

By means of the osteotome we will now remove a strip of bone 
from the lower and upper fragments, great care being observed not 
to crack or break the proposed sliding graft from the upper frag- 
ment. This can best be done by driving the osteotome in as a wedge 
by successive gentle blows of the mallet along both parallel saw cuts. 
When it is observed that the graft will easily wedge sidewise it is 
safe to drive the osteotome imder its end at the point of non-union. 
I wish to call attention to the plug of sclerosed bone which fiUs the 
entire cavity for a distance of approximately one and one-half 
inches from the point of non-union. We must remove thi£( to a suf- 
ficient depth to aUow the sliding graft, with all the marrow that 
will cling to it, to fit into place so that its periosteum will be flush 
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with both posterior fragments. You will note that on either side 
of this sclerosed bone the marrow cavity is laid bare with its vas- 
cular content We now drill holes in each side of the gutter for 
fixation kangaroo ligatured. These are drawn through by means of 
the Beverdin threader. We now pull up the kangaroo loops from 
the bottom of the gutter and place the needle-holder beneath them. 
The graft is now placed beneath the needle-holder under all the 
loops and the needle-holder is withdrawn. The graft is now very 
gently dropped into its gutter, with one-half in the lower fragment 
and one-half in the upper fragment. The kangaroo ligatures are 
tied over it, and the second one-half knot of each ligature is locked 
by tying it about a ligature of No. 1 chromic catgut at right angles. 
The strip of bone removed from the lower fragment is now split into 
three slivers, one of which we will cut into small fragments or 
^^ bone seed " and will place in the e^aces between the tibial frag- 
ments around the inlaid sliding graft to fill in the space left by the 
removal of the fibrous imion. The remaining two slivers we will 
place on the external and internal sides of the point of non-union 
beneath the periosteum, one-half of the sliver in contact with the 
upper and one-half in contact with the lower fragment. The sub- 
cutaneous structures, including the periosteum of the lower frag- 
ment) are now approximated by means of a continuous suture of 
chromic catgut. We close the skin by continuous suture of zero 
plain catgut, and we place the limb in a plaster-of -Paris cast from 
the toes to the mid-thigh region. 

Postoperative Convalescence. — ^This cast will be removed at the 
end of eight weeks. The additional duration of support will be 
determined chiefly by means of the X-ray study of the amalgama- 
tion of the graft and callous formation. 

I wish to emphasize at this juncture the importance of doing 
this l^pe of work by the most accurate cabinet-maker's technic. 
This technic is no longer difficult of execution, since by necessily I 
was compelled to devise a motor outfit with the twin saws which 
you have just seen at work. In other words, thi£t is machine worL 
The twin saw is an automatic tool which we use to make a gutter 
and to remove a graft for that gutter. It insures a perfect and uni- 
form fit 
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Anterior-poaterior and lateral views of Case VI, showing the degenerative and cystic condition at 

lower end of tibia. 
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OHBONIO OSTXOMYSUTIS 

Casb VT. — ^E. L., aged two and one-half years. 

Family History. — The family history is negative, except that 
there may be some question as to whether the father might not have 
had tuberculosis. There are six other children in the family, all in 
good health. 

Personal History. — ^There is no history of injury. When the 
child was about six months old the mother noticed that the child 
apparently had pain in his ankle. This was soon followed by swdl- 
ing. The mother then took the child to a doctor, who expressed the 
opinion that the condition was tuberculous. He put on a plaster 
casty which he continued for nine months, but the patient did not 
do welL The swelling increased and the child continued to com- 
plain of pain. The swelling began to progress upward aloog the 
1^. The child then came under my observation. 

Physical examination showed that the child has a pronounced 
limp, and in the region of the right ankle a marked swelling ex- 
tending three inches above the ankle. There was tenderness on 
deep palpation. Passive motion caused some pain, but not so severe 
as one would have expected with acute tuberculosis. 

Now the problem that presents itself here is one of diagnosis. 
We will have to trust to the X-ray largely in settling this question. 
Several X-rays have been taken (see Fig. 7). They show a large 
cavity, one and three-quiurters inches in length and seven-eighths of 
an inch in breadth, in the extreme lower end of the tibia, apparently 
extending into the epiphysis, with a certain amount of disint^ra- 
tion of the epiphyseal cartilage at the central portion. There is 
moderate induration of the bone about this cavity, with no evidence 
of breaking through to the periphery of the lesion. From the X-ray 
and the physical examination it is evident that the diagnosis stiU 
remains doubtfuL The conditions to be considered in arriving at 
a diagnosis in this case are the following: bone cyst, osteitis fibrosa, 
osteomyelitis hemorrhagica, quiescent stage of Brod/s abscess, 
osteomyelitis with a low grade of infection, or new-growth. Opera- 
tion, however, is indicated. 

Operaiion. — ^We will first place a tourniquet above the knee and 
make an incision over the anterior-internal aspect of the lower portion 
Vol. IV, Series 27—2 
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of the tibia down to the periosteum. Then, with a circular rotary 
electric motor saw, a trap-door of cortical bone is cut and turned 
outward laterally, with the periosteal structures as a hinge (see Fig. 
8). A definite circumscribed cavity in the bone, the shape of a hen's 
egg, is thus disclosed. This cavity is filled with fluid in which are 
three bone sequestra and a large amount of yellow, cheesy material. 
We now thoroughly clean out the cavity, and find that it extends 
completely through the epiphyseal cartilage and almost through the 

Fio. 8 



Diagram indicating hinge door of bone eortez turned up upon the periosteum and perioeieus 
structures as a hinge in Case VI. It also indieates the definitely oircumsoribed cavity beneath 
which was filled with Mosetig-Moorhof bone-plugging material. 

epiphysis of the tibia. The upper surface of the s^ynovial mem- 
brane is seen at the lower end of the cavity. When the ankle is 
moved the joint motion can be seen through the synovial membrane. 
We now carefully dry the cavity and with a glass syringe completely 
fill it with Mosetig-Moorhof bone-plugging material, a few degrees 
above body temperature. The trap-door of cortical bone is now 
turned bade into place and fastened with interrupted sutures of fine 
kangaroo tendon. The soft tissues are drawn together by means of 
zero chromic catgut The skin incision is closed with zero plain 
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cat^t The limb is now placed in a plasterof-Faris dressing from 
the toes to jnst above the knee. 

Doctor Meeker's Pathological Report. — ^The gross specimen com- 
prises several soft pieces of tissue, some granulation tissue, and ^me 
semi-necrotic caseous material. One piece contains bony spicules. 
Another piece is a thin slab of bone, necrotic and hemorrhagic on one 
side, with some tabs of granulation tissue. The microscopic exami- 
nation shows in the soft parts granulation tissue with numerous points 
of bone dotted about In this fibrous tissue formation are giant-cells 
of a foreign body type and many plasma-cells. The giant-cells differ 
from those of tuberculosis in that the nuclei are fewer, larger, and 
centrally located. In the decalcified bone sectioni^ a large ampimt of 
fibrous tissue is seen between the trabeculse, replacing the bone- 
marrow. In other areas there is rarefaction of bone. In other 
words, vascular granulation tissue is extending at the expense of 
bona Eaufmann describes a rarefying osteitis near the epiphyses 
with cyst formation and granulation tissue with giant-cells. It may 
very well be a congenital failure of bone formation (see Kauf- 
mann). It is the lesion of rickets or osteomalacia. 

Diagnosis, — Chronic osteitis or osteomyelitis of obscure origin. 

Subsequent History. — This child made a good recovery. The 
skin healed by primary union and there has been a complete cessa* 
tion of pain. 
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OONGEinTAL LUXATION OF THE HIP 

This little girl, who is four years old, has a congenital luxation 
of the right hip. It was replaced, but did not stay in place. Some 
of these cases show a tendency to slide toward the upper edge of the 
acetabulum, and it is very difficult to keep them down low enough. 
When we attempt to keep them in their place by putting the 1^ at 
right angles to the long axis of the body, in the typical Lorenz posi- 
tion, the head of the femur will slide a little bit up, and often this 
is not noticed for quite a while. Then, after the lape(e of a certain 
length of time, when you take off the plaster of Paris, you will find 
that the head is higher than it ought to be. That is what occurred 
here. 

In this case we removed the plaster and placed the limb in the 
position of greatest flexion, so as to bring the knee up toward the 
axilla, it still being out from the body in the coronal plane, and put 
it up in that position (Fig. 1). It is necessary to put on such a dress- 
ing that will keep the knee flexed, but not to have it horizontal when 
the child is standing, but placed at an angle upward of approximately 
46 degrees. We keep it there for one month, two months, or three 
months, and then gradually bring it down to a right angle; and finally, 
after another one, two, or three months, bring it down slowly the re- 
mainder of the way. 

This is illustrative of one of the difficulties that we encounter in 
the treatment of these congenital luxations. If you had a traumatic 
luxation, you would not experience such a difficulty; for if it were 
a pure luxation not complicated with fracture, we would have a 
good acetabulum, a distinct cup. If you once succeed, in a traumatic 
luxation of the hip, in bringing the head into the acetabulum, it will 
stay there, in spite of all motions except one — ^that of abduction. In 
a traumatic luxation, if you wish to luxate the bones of any joint, 
you abduct or hyperextend it Abduction is only another name for 
20 
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hypereztensioii of certain joints. You speak of abduction of the hip 
and abduction of the shoulder, but of hyperextension of hinge-joints. 
Therefore you will observe that if we wish to dislocate a plain hinge- 
joint we hypereztend it When a person is thrown forward and 
strikes on the thumb it hyperextends it, and you get that troublesome 
condition, metacarpophalangeal dislocation of the thumb. When you 
come to the elbow, if a person is thrown down in such a way that his 
forearm becomes fixed, and he is then pushed backward, the elbow 
gets hyperextended. That is a common way for luxation of. the 
elbow to be produced. If you wish to dislocate the shoulder you 
hyperabduct it, and the bone comes out of the socket 

When you come to the lower extremity, the phalanges are dislo- 



\ 



Lee held in oorreoted position in oongenital luxation when the head of the femnr tends to go too high. 

cated by hyperextension. When a person jumps out of a carriage 
and strikes the ground, the phalanges will be bent back on the 
dorsum and you get a luxation of the phalanx on the end of the meta- 
tarsal bone. It is the same if you hyperextend the ankle. The foot 
boned slide backward and the 1^ bones slide forward. To dislocate 
the knee — ^hyperextend it — it may occur in this way: A person, in 
jumping from a train, may have the leg go into a hole and held firm 
while the body is carried forward and the knee bent forward. In 
the hip all you have to do is to abduct it sufficiently to rip the capsule 
and give it a twist, and out goes the head. Eupture of the capsule is 
performed by simple abduction. If you want to dislocate the jaw, you 
simply extend it or open it too widely. We see, therefore, that the 
production of all the luxations is governed by one principle — ^that of 
hyperextensiaiL 
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This cafiie shows how in some of these congenital luxations the 
acetabulum is not well formecL The cup is not distinct The 
cotyloid ligaments are flat and the capsular ligaments are stretched, 
and there is nothing to hold the bones in place except the position 
of the extremity and the tension of the muscles. Sometimes the liga- 
ments on the anterior portion of the joint also help. 

In the X-ray is shown the cartilage which marks the middle of the 
acetabulum, in children, and one can see how this extremely flexed 
position brings the head directly opposite the desired spot. In be- 
tween the shadows of the bone on each side of the joint line is a space 
which is filled with cartilage. Inasmuch as the X-rays pass through 
cartilage without throwing a shadow, you can not always determine 
the exact form of the socket from the X-ray plate. Tou can, however, 
usually form some idea of the shape of the acetabulum from the bony 
outline. On one side there appears to be a nice shelf, but you can see 
that on this other side the shelf is not marked; but, while the bone 
shadow is not so marked as that of the other side, the rim or shelf may 
be eked out by a triangular piece of cartilage— in which case the head 
may stay in its place just as well as on the other side. 

SSOOND OASB 

This is another case of congerUtai luxation of the hip that I re- 
duced last Wednesday. I am rather interested in this way of putting 
up a luxation in plaster of Paris after reduction. Try to determine 
by palpation whether the head v& in its proper place, beneath the 
femoral artery, close to the nuddle of Poupart's ligament Note how 
much lower the head is than the anterior spine. By putting one 
finger of the left hand on the head in front and another finger of the 
right hand on the trochanter behind and raising it a little you can 
balance the head between the two and feel it move and thus be sure 
of its position. In putting up these congenitally luxated hips in 
plaster of Paris it used to be the custom to cover the pelvis and the 
region of the hip-joint almost completely with the plaster. The joint 
was covered so completely that it was sometimes impossible to get a 
satisfactory X-ray picture of it Not only that, but they covered 
the joint so completely that access to it was not easy for the exam- 
ining fingers. Likewise, the third thing that they did was to leave 
the plaster of Paris on for a greater or less length of time, usually 
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thiee months, and sometimes even longer, without removing it The 
con£iequence was that not infrequently it was f oimd, on removal of 
the plaster, that the hip that had been carefully replaced and put up 
in plaster of Paris was found to be out of its socket when the plaster 
was taken off ; and one could not know when that change had occurred. 
When this occurred, the difficulty of treating the case was greatly in- 
creased, because the head had formed the habit of resting in another 
spot. It had made a new bed for itself to rest in — a spot other than 
that in which it should lie. This occurred to me, as it did to others, 
imtil I finally became so disgusted with the method that instead of 
doing the hips up in that way I made it a point to make the upper 
portion of the plaster cast quite thick, and then to cut away the plaster 

Fig. 3 




Method of applying plaster to allow of aooeae to the head of the femur for purposes of examination 

and X-rays. 

in front and behind so as to expose not only to the sense of touch, but 
likewise to view, the spot occupied by the head of the bone (Fig. 2). 
My finger is on the artery now, and the head is right imder my finger. 
The result of thii^ method of making the plaster cast was that when 
I would pass around the wards, if I was in doubt about a case, all 
I had to do was to slide my hand under the trochanter and push it 
up, and I could feel the head rise and fall with my finger in front 
If I wanted to be still more positive, all I had to do was to have an 
X-ray made, and when I did, there was sufficient room, by slanting 
the tube slightly, for the rays to go down obliquely through the part 
without being obstructed by the plaster of Paris. That enabled me 
to keep the case absolutely under my observation, and it was easy for 
me to make examinations of the child from time to time to assure 
myself that the head was in proper position. Unless you do that. 
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you are apt to find, at the end of a certain length of time, when you 
decide to change the bandage, that all the time that you have been 
waiting for the head to fix itself in proper position it has been out of 
position. It may have gotten out immediately after being replaced, 
before the child was sent to bed, or it may have come out later while 
the child was in bed. In either case all the work had to be done 
over again. 

TUBIBOITLOSIS OF THS HIP 

This patient is a boy, thirteen years of age. There is nothing 
especially unusual about him from a pathologic standpoint Here is 
the X-ray. It is a tuberculous left hip. You can see the tuberculous 
condition, involving all the upper portion of the head and neck of 
the femur and the acetabulum likewise. That was one of the earlier 
X-rays, and this one was taken about four weeks ago. ^ote the 
bending of the neck of the bone, but you see the diseased parts all the 
way in here. He had quite profuse suppuration. You can see the 
scars — ^the large scar anteriorly and three openings posteriorly. I 
might state that his is the only case of frank suppuration that we 
have in the ward of thirty-five beds. I remember the day very well 
when the tuberculous bone and joint cases in the wards of the hos- 
pital were profusely suppurative; and I think that even yet they have 
about as bad a name as has any affection. I mean that when you 
get suppuration of a tuberculous joint it id usually considered to be 
a very nasty and intractable condition still; but our experience has 
been that it is not so bad as has been painted, and in spite of our 
having a lot of tuberculous cases in our wards, we do not have many 
suppurating ones. This boy has been in the wards quite a while, but 
he is not a decrepit, emaciated youngster; on the contrary, he id 
improving, he has an excellent color, and is in good general condition. 
The only thing that now remains is to close his one remaining sinus. 
In spite of the extensive disease, he has considerable motion. I can 
move his limb around, especially in abduction, and he has no pain. 
The active symptoms are absolutely gone. Up to a short time ago 
we used to treat these cases in this way : In the first place, if we . 
could determine that there were any sequestra there, we would not 
hesitate to go down and remove them. At other times, if it was a 
condition of caries that was accessible, we would go down and curette; 
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but almost never would we go down and deliberately cut out a piece 
of bone from the r^on of the tuberculous joint In other words, 
we did not depend on operative measurefi( for the cure of the case, but 
rather on conservative local and general treatment 

The general treatment consists in fresh air and sunlight; and 
sunlight, as nearly as we can apply it, by the Kollier method. KoUier 
is a Swiss surgeon of Leycin. His method consists in exposing the 
affected part to the direct rays of the sun. That is what we depend 
on to influence the case from the standpoint of the constitution. 
Then, in the local management, in the first place, we try to keep the 
patients quiet by means of plaster of Paris or other apparatus, in 
bed or out of bed, but usually in bed. Finally, we make local appli- 
cations; and, of these local applications^ the one that I have been 
partial to is washing out the sinus with dilute solution of iodine, 
gradually increasing the strength of the tincture imtil finally we 
would inject the pure tincture into the sinus — a small quantity of it 
Alternatively we would use a ten per cent iodoform emulsion in 
glycerina Likewise, I sometimes use an iodoform wax. For in- 
stance, if I curette a carious spot, leaving a cavity, I fill that up 
with bone wax. Mosetig-Moorhof was the originator of the use of 
bone wax. At first I used to follow his formula, which called for 
forty per cent of iodoform mixed with oil of sesame and beeswax; 
but sometimes we would not have the oil of sesame, and I thought 
that forty per cent of iodoform rather high. Therefore I took 
beeswax, thinned it with olive oil, and mixed it with ten per cent 
of iodoform, making an ordinary wax. That v^ax we used to put in 
the bone to fill up the cavity. When the method of Beck was de- 
vised, of using a bismuth paste, I used that quite often. I gradually 
fell away, however, from the use of bismuth paste for fiUing large 
cavities, because large amounts of bismuth are likely to be dangerous 
and poison the child. Lately we have mostly employed iodoform 
and glycerine or tincture of iodine, and have had fairly good results. 
Quite recently a new antiseptic has arisen, which we are trying now, 
and which we will try in the case of this boy, whose discharge has 
almost ceased, and that is the Dichloramm T antiseptic This is a 
compound. I do not know its full history, but those who are asso- 
ciated with it are, first of all, Dakin, who is possibly primarily re- 
sponsible for it, and, working with him. Doctor Lewis, of the Phipps 
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Institute, of this city; Doctors Le Conte, Lee, and one or two others 
whose names I do not recall They used this Dichloramin T dis- 
solved in an oil menstruum. It was intended to supplant the chlorine 
solution devised by Dakin and used by Carrel in the Carrel method 
of treating wounds. In the watery solution the antiseptic is so un- 
stable that it parts from the watery vehicle in which it is carried so 
readily that in a short time after its insertion into the wounds it 
loses its power. The consequence is that in order for the wound to be 
under the influence of the antiseptic for any length of time it has 
to be flushed every two hours. When, however, the antiseptic is 
mixed with an oil, the oil holds the antiseptic more firmly and gives 
it off more gradually. The consequence is that you do not have to 
disturb the wound so often. It is sufficient to dress it once a day. 
That is what we have been doing with this case ; and we have another 
case in the wards that has a scab all over it — ^ihat is, an ulcer. When 
it comes to sfuperficial ulcers, the antiseptic is simply sprayed on ; but 
in the sinuses it is injected. We insert on a probe a small pledget of 
cotton moistened with the oil, or we insert a grooved director, place 
the nozzle of the atomizer in the groove, and squirt it along the 
groova Another way is to simply squirt a little in with a syringe. 

It has been used in this case, and the patient is getting well and 
the sinus is closing up. In some of the cases in which it has been 
used it is remarkable what results we get; and the antiseptic bids 
fair to demonstrate itself as the most efficient of all materials for 
the control of pus by local application to the suppurating area. 

OHBOino snnjs uf the thigh 
It ia very satisfactory to be able to solve everything definitely. 
Eor instance, a case comes up, and you know just what that case is 
and what has caused it. You know its pathology, and its treatment 
is evident. Here, however, is a case that came under our observation 
six years ago, and all the patient had was a sinus on the outer side 
of the thigh-bone below the trochanter. He is now seventeen years 
of age, and he was about eleven or twelve then. Now, why should a 
boy of that age get an abscesrs like that ? When you think of lesions, 
collections of pus, etc., your mind goes to two things: either a tuber- 
culous condition or a pyogenic condition. Is it pyogenic or is it 
tuberculous? We have never been able to tell which it was. You 
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might Bay, " Why not try the tuberculin test ?" Well, I have con- 
stitutional objections to using the tuberculin test by means of sub- 
cutaneous injection. The von Pirquet test can be used frequently, but 
it is not always reliable, nor of very much service when the patients 
b^n to attain the age of this young man — fifteen to seventeen years. 
The next thing you do is to have an X-ray taken. We had X-ray 
plates made of his thigh-bone, and likewise of the sacro-iliac and 



Fig. 3 




Slightly discharging sinoB of thigh. 



View of luhMtrftgAlar joint from the inside. The long oalcaneo-ecaphoid ligament is shown 
holding up the head of the astragalus. 

pelvic regions. We had them made of all these, and absolutely noth- 
ing could be demonstrated by means of the X-ray to be the matter 
with either the femur or any of the pelvic bones, or even the spine. 
You see that it is near to the hip-joint, and yet on examining the 
hip-joint you see that he has perfectly free motion there in every 
way and that it is apparently absolutely healthy. He has been going 
around on the hip for six years, and it is still good. The sore healed 
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and then brc^e out onoe or twice again, but there is no evidence of 
any active disease in any of the bones of the pelvis nor of the thigh- 
bona 

You see he had once a big cavity there, and they injected bismuth 
paste three years ago. Later they took an X-ray of it Here it is. 
You see the location ? I suppose that the bismuth paste started from 
the opening there and, under pressure, migrated clear up above the 
crest of the ilium. 'Now comes the interpretation of the X-ray, and 
it has been suggested that at thier point, around the neck of the femur, 
there is a suspicious-looking spot. The question is. Is that suspicious- 
looking spot disease of the bone? With that amount of bismuth 
paste strewn around, the shadow may be just as well of bismuth 
paste at that point as disease of the bone, and there is no positive 
evidence that there is any disease of the bone at all, in any way, 
shape or form. My experience has been that tuberculosis sometimes 
makes inroads in the soft as well as the hard parts. There occur 
practically tuberculous conditions afPecting the skin, the fatty tissue 
under the skin, and the fibrous tissue under the f at> without disease 
of the bona I have seen that, for instance, in the leg, and I have 
seen it up around the hip, buttock, and thigh. 

In these cases, if they are mild, you can circumscribe them with 
an incifiion and cut right down through the fascia, cut them out, and 
sew the wound up, and the whole thing is done with. In other cases 
you can curette them out and wipe them out with chromic acid. We 
can also pack them with iodoform gauze, to stimulate granulations; 
and if you stir them up enough to increase their vitality they will 
heal up and granulate shut This hofa case can be of that character. 
In this class of cases, however, if you treat these open, granulating 
wounds or ulcers with wet antiseptic dressings they remain open in- 
definitely — and this applies to other ulcers; for instance, take a leg 
ulcer — ^you can keep that in statu quo. The granulations became 
pale, the discharge ceases, and regeneration is at an absolute stand- 
cftilL Therefore, if I run across a case like that in the leg, I may 
be tempted to discard all antiseptic dressings and apply a large 
poultice of flaxseed, with some resin cerate spread on it The poul- 
tice produces heat and moisture, and the resin serum adds the ginger 
to it Pus comes pouring out, but the granulations wake up and 
begin to look like cobble-stones. They become round and big, and 
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shoot up all over the ulcerated area to the surf aca Finally, when I 
get the granulation£( up high enough, I stop this treatment, for I 
have got the lesion out of its bad course. When you get a person out 
of his rut it is easy to manage him. It is the same with a leg 
ulcer. When you get the granulations shooting up well, you can cure 
the ulcer easily. The moral is that if you want these sluggish cases 
to heal you must stimulate them and put some life in them. If 
you do, you can cure them. The average recent graduate, whoito 
actual hospital experience has been limited, when he encounters an 
ulcer of this sort, is apt to put on a plain gauze or antiseptic dress- 
ing. This will keep it clean, but the ulcer just stays quiet and does 
not do anything. That is not satisfactory. We must see things 
move in one way or the other. If they move in our direction, all is 
well, but if they do not, then we seek something else to make them 
do so. 

OHBOinO SINTTS IN THB THIGH 

Here is another ulcer case, about three inches below the trochanter 
an the outer surface of the thigh. We tried the Didiloramin T on 
hiuL This patient has been probed. One of my assistants opened 
it to hunt for a bone lesion and could not find any, and the prob- 
ability is that there is no serious bone lesion there. The ulcerated 
surface is now scabbed over and is rapidly healing. 

I have no hesitancy in repeatedly showing you cases of the same 
affection. To illustrate: A person will have a familiar object (in 
this instance a skeleton foot) presented to him and will say, " I have 
seen that before." Very welL Then comes the question, " Have 
you seen everything about it that is to be seen?" When you say 
" everything," you mean a good bit ; because I am sure that I can hand 
the object to one individual and ask him to describe it, and he will 
describe certain characteristics; and if I hand it to another, he will 
give certain characteristics that he observes, but his description 
will not tally with that of the first man. If I hand it to a third, he 
will observe something that the other two failed to see; and if I go 
on, almost every man will find something different in the object from 
what the others did. If that is so^ then suppose I hand it to one 
gentleman, and he looks at it and describes it, and returns it to me, 
and then I hand it to him again ; the second time he handles it he 
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may see the point that the second man brought out. The third time 
I give it to him he will pick out, perhaps, the thing that the third 
man had discovered ; and so on. If I present the object ten times to 
him, instead of looking at the same thing each time, if he is using 
his eyes properly, he is discovering something new each time he 
looks at it Therefore I have no compunction in presenting either 
a subject or an object to you again and again ; and I expect you to 
learn something from it every time you see it, if you use your eyes 
as you should. 

Take the bones, for instance. I am rather fond of the bones, 
because they are really very interesting. When I was your age I 
used to wander around with the carpal bones in my pocket I got 

Fia. 6 

Subastragalar arthrodeaiB. Chisel entering 
below the external malleolos. 







Cast cut away in front of ankle to allow for swelling in club-foot cases. 

80 familiar with them that I could identify the individual ones by 
feeling their different shapes. Wolff enunciated the principle that 
the shape of a bone is dependent on the stress to which it has been 
subjected. In other words, if you desire a bone to grow right, it 
must be put under normal conditions. If it is put under abnormal 
conditions, it grows in a different way. In knock-knee, for instance, 
if the femur has a pressure that is greater on the outer condyle than 
on the inner condyle, the pressure on the outer condyle keeps it from 
growing as rapidly as the inner condyle. In a knock-knee, if the 
leg is in extension, the internal condyle is longer than the external 
condyle and the leg tilts outward. When you bend it to a right 
angle you find that the leg comes up in line with the thigh and does 
not show the deviation it does when the knee is extended. This is 
because the posterior surfaces of the condyles are alike and therefore 
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they grow evenly and not unevenly, as does the inferior surface. 
To such an extent is this so that it was proposed to treat a knock- 
knee with the 1^ in a bent position, to give the external condyle a 
chance to grow out; but, needless to say, that method of treatment 
was never put to any extensive use. 

Now let U£( return to the foot again. The foot articulates with 
the leg and by a hinge- joint Therefore the movements of the ankle- 
joint are of a hinge nature— anteroposterior. Then, in addition to 
that anteropost^ior movement^ a part of the remaining portion of 
the foot, the portion beyond the ankle-joint, has a movement, so to 
speak, between the individual bones. Eor instance, you can twist 
your foot in like that and twist it out like that This is evidently 
intended so that when you put your foot on an unequal surface it will 
rotate sideways in and rotate out That movement can not occur 
at the ankle-joint, because the ankle-joint is a hinge-joint There is 
a little rotary motion in the ankle-joint when the joint is extended, 
but it is comparatively slight, and the motion in the ankle is prac- 
tically only anteroposterior. If that is so, where does this lateral 
motion of the foot take place ? 

It takes place in this joint, which I have called, for convenience's 
sake, the subastragalar joint The motion occurs in the joint be- 
neath the astragalus. It rocks sidewise. That joint is formed by the 
calcaneum and the astragalus posteriorly, then the long calcaneo- 
scaphoid ligament and then the astragaloscaphoid joint anteriorly; 
the cuboid bone does not enter into it. The foot rocks laterally on 
the astragalus. 

If you lock in your anatomy for the subastragalar joint that I 
have described, you will not find it, because they have classified their 
joints, not according to function, but according to structure. You 
will find a description of the calcaneo-astragaloid joint and one of 
the astragaloscaphoid joint, but you will not find any of the sub- 
astragalar joint You will, however, find me using the term sub- 
astragalar joint quite frequently, and I trust that you will under- 
stand ma 

PBS VALGUS DUB TO IISTFANTILB PABAXYSIS 

We have here a case of pes valgus from infantile paralysis that 
we shall operate on by subastragalar arthrodesis. Arthrodesis means 
making an artificial ankylosis. We wish to eliminate the rocking 
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motion permitted at the subastragalar joint, and desire the astragalus 
to become attached to the bones with which it comes in contact, 
viz., the scaphoid in front and the calcaneum behind and below. It 
does not come in contact with the cuboid nor with the cuneiform 
bones. 

We make two small lateral incisions: the one on the outer side 
is opposite the tip of the external malleolus; the other, about an 
inch long, is about three-fourths of an inch below and in front of the 
internal malleolus. The posterior portion of the astragalocalcanean 
joint is reached through the outer incision, and the adjacent surfaces 
of the scaphoid and astragalus and sustentaculum tali and astragalus 
through the inner incision. 

The way we do an arthrodesis in this clinic is with a great deal 
of brutality. The procedure consists not in paring off the adjacait 
cartilaginous surfaces, but in taking a small quarterof-an-indi-wide 
gouge and thrusting it between the bones, churning it around, digging 
up the Une of the joint right across below the external malleolus 
(Fig. 5). You push the gouge in and dig the cartilage up, and make 
the parts as rough and disturbed as possible. That being done, with- 
draw the gouge and incline it anteriorly, and dig up the outer portion 
of the head of the astragalus and the adjoining articular surface of 
the scaphoid. On the inner side the landmark is the internal mal- 
leolus. Three-fourths of an inch below its tip is the sustentaculum 
tali. You know the subastragalar joint is between the sustentaculum 
tali below and the astragalus above, so you go three-fourths of an inch 
below the internal malleolus ; but you do not jab in the same way as 
was done on the outer side, because if you do, you are liable to cut the 
posterior tibial tendon. 

This tendon, which comes from behind the internal malleolus, 
passes downward and forward to be attached to the tubercle of the 
scaphoid. It would not be a very dreadful thing if it were cut acci- 
dentally, but there is no use in doing careless work. We make an 
incision, hook the tendon out of the way, and push the chisel in and 
dig the surface of the joint, and then go in between the astragalus and 
the scaphoid, and chum and dig all these surfaces up, so that we 
have a masd of jumbled-up pieces of bone and cartilage. We leave 
them that way. We do not take any parts out at alL As a rule, we 
get very good union. 
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ABTHBODESIS 

In this case the operation of arthrodesis was done for a valgoid 
condition. The feet were everted, and we put them in a slightly over- 
corrected position. As you see, they have a little tendency to varus, 
which is intentionaL It was done six or seven weeks ago. Grasping 
the foot with the fingen^ of the left hand just below and in front 
of the malleoli to fix the astragalus, with the other hand we try to 
move the os calcis, but it does not move; the two bones are solidifying 
into one piece, but of sufficient thickness and immobility to indi- 
cate that even though the patient is but seven years of age enough in- 
flammatory matter has been poured out to cause a complete ankylosis 
of the astragalus with the grurrounding bones. It is now a fibrocar- 
tilaginous mass, which, at the end of seven weeks after the operation, 
has already assumed a considerable amount of solidity. The opera- 
tion was a subastragalar arthrodesifll. We have not interfered with 
the ankle movements at alL 

I should like you to understand and appreciate this operation 
of arthrodesis, which has as its object the stabilizing a foot. Weak 
feet, flail feet, and other deformed feet are proper subjects for 
it I am convinced that the operation of arthrodesis, or the making 
of an artiflcial ankylosi£(, is, in the first place, a great utilitarian 
procedura In my experience, it has been one of the most useful pro- 
cedures for the treatment of weak, flail, and deformed feet that we 
have. In the next place, I am convinced that it is not extensively 
enough practised. It is not used so much as it should be. 

One reason that arthrodesis is not popular is because at first it 
was thought to be necessary to turn the joint inside out and pare off 
the cartilage, so as to bring the pared surfaces of the bones together, 
where they must be held until union takes place. One man hap- 
pened to succeed in doing this, but, so far as I have heard, few have 
succeeded in making arthrodesis satisfactorily according to that for- 
mula. Others who tried it did not get the immobility that they 
had tried for. That occurred so often that the operation became 
discredited. It occurred to me, as well as to others, when I tried it; 
so I afterwards took an entirely different course. Instead of trying 
to be as careful as I could, I tried to be as rough act possible. I 
dug up the joint and left it in as rough a condition as I could, with 
the idea that inflammation would ensue and unite the separate bony 
Vol. IV, Series 27—8 
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and cartilaginoTis particles in one mass, making a finn union. That 
is the method I have followed for several years in all our arthrodeses^ 
and you can see that even in this child of seven years of age^ at the 
end of six or seven weeks^ union is so firm that you would find it 
rather hard, if you wanted to put the foot in a valgus position, to 
do so again, for you would find it difficult to push it out It is 
thick and boggy there already, showing that the inflammation has 
already soldered things firmly together. 

CLUB-FOOT 

The next case is stretching of a club-foot There are two kinds 
of affections of the feet One is a weak foot, and the other is a 
strong foot. The strong foot you fight, and the weak one you nurse 
and coddle. Flat-foot is the typical example of the weak foot, and 
club-foot is the typical example of the strong foot 

We have learned much of recent years in r^ard to the extent 
which the foot wiU stand what may be termed mauling, or — ^to 

Fia. 6 




Stretohing a olub-foot over Koenig'i block. 

use a scientific term — ^manipulation. A club-foot is corrected by 
twisting it outward. If the patient is a very young child and the 
deformity is not very marked, you can grucceed in correcting it with 
your hands by manual stretching. If, however, the hands are not 
sufficient, you may employ a block devised by Professor Konig, 
formerly of Qtittingen, afterward of Berlin, and now dead. It is a 
wedge-shaped block of wood, slightly padded on its edge. You put 
the foot over it and bend it down (Fig. 6). 

This is Thomas's wrench, invented by the late Mr. Thomas, 
of Liverpool, and used by Col. Sir Robert Jones and others (Fig. 7). 
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This is the Rizzoli osteodast (Fig. 8). It is primarily intended for 
the long bones, but can be used for obstinate cases of club-foot 

These are two instruments that we have constructed tor our own 
private ends, and we also use them for stretching the foot It will 
not do to simply cut the tendons and then put the foot up in plaster 



Fig. 7 
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Thomas's wnneh. 



Osteoclast of Rissoli. 



and let it go at that This is a pretty bad club-foot ITever cut the 
tendo Achillief at the beginning of an operative procedure, because 
you need it in order to form a point of counter-pressure. In stretch- 
ing a dub-f oot^ I grasp the leg down well toward the ankle, and then 
take the foot in my other hand (I use the right hand for the right 
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Stretohing % ]olub-f oot jby ihand. 

foot and the left hand for the left foot) and rotate the anterior part 
of the foot outward. Holding it out like that, I bend it up (Fig. 9). 
By bending the knee, I relax the tendo Achillis to a considerable ex- 
tent and get it approximately into shape. But I can not get it as well 
as I want it, so I take Eonig's block. 
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I put the child on its face and lay the foot over the block, like 
that. I hold the heel down with one hand and the fore part of the 
foot with the other and bring the weight of my body to bear on it 
Now it has gotten down pretty well, but hardly enough yet. You 
can appreciate how much strength is required to do it. However, I 



Fig. 10 




OsteoolMt to use on bow-legs, olub-f eet, etc. 



can return to the attack and resort to this, whidi is, as you see, a 
U-shaped bar (Fig. 10). 

I take a towel, place it around the foot, and place the instru- 
ment over it. Then I put the upper end under my axilla and place 



Club-foot itretoher. 



my hands so, and, by a rocking motion, I can twist the foot and 
stretch the tendo Achilli£( still more. Now I bring it down, and the 
foot comes out pretty well. I can overcorrect it (Fig. 11). 

The stronger, bigger, and heavier you are, the better you can do 
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this. There, I think that is enough. Where there was formerly a 
hump on the instep there is now a hollow. I will now leave this and 
put it up in plaster of Pari% so. We have not divided the tendo 
Achillisy as it looks as if it had been done on a previous occasion. 

There is one other thing that I wish to speak of. Sometimes I 
am still not satisfied with the result, so I then resort to an appliance 
which is perfectly simple in its mechanism. We rest the sole of the 
foot on the two bars below and then gently, but firmly, cause the lever 
to descend and the projecting hump is pushed down to the extent we 
desire. Thid can be done without breaking the skin, the foot being 
somewhat protected by wrapping a towel around it. 

You would think that there would be a dreadful reaction from 
this procedure, but we do not find it so. We do not have trouble 
frcnn overmanipulations, but we may have trouble due to the pres- 
sure of the plaster applied in our endeavor to hold the foot in its cor- 
rected position. 

I will not stretch either of these feet any more. They come 
out straight enough. I believe in moderation, although you might 
not think so from this demonstration; but moderation is relativa 
If I found that after such a stretching as I did on this foot there 
was a great reaction around the top of the foot or that there was a 
widespread ecchymosis and dreadful swelling, with possible gan- 
grenous spots, why, thai, I should feel that I had been too rough and 
had g<me to an unwise length ; but, as I have said, the only trouble 
that we have with these dub-feet is that sometimes, in our anxiety 
to make a good correction, we put them up with a little too much 
pressure on the sole of the foot If you do this, a slough may form 
at the outer edge, over the region of the cuboid. That, however, is 
not due to the primary manipulation, but to the pressure of the cast 
To guard against it we cut the cast down the front to allow for 
swelling and look at the foot every day or so, or possibly take the 
cast off in a few days and apply a new one. 

I give an anodyne to the child afterward, because there is no 
necessity to allow it to suffer after these procedures. I keep the 
foot elevated, and by the next day the tension has to a certain extent 
subsided. The temperature does not go up to any extent, and the 
child is soon comfortable and does not mind it. 
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TUBEKCULOSIS OF THE KNEE-JOINT 

1 liave one more case that I want to show you, and that is a tuber- 
culous knee in an adult — a young man. 

!Now in this case 1 am going to do a resection of the knee, but 
hardly a strictly orthodox resection. A few years ago resection of 
the knee used to be a very popular operation, and a prominent ex- 
ponent of it was Doctor Phelps, of New York. He used to do it in 
nine minutes, and he could do it and put the plaster and everything 
else on in thirteen minutes. He worked pretty fast in order to do 
that While such things can be done, it is not necessary to do them 
in that way. In doing these operations, you must remember that 
you start with a definite object in view. The bulk of the orthopedic 
patients are in more or less good general condition. The operations 
are not emergency procedures. There is, as a rule, no need for haste, 
and these operations demand exactness. Take, for instance, the 
operation of resection of the knee-joint. This is done with the object 
of removing a certain amount of diseased tissue and ankylosing the 
knee-joint, thus causing any disease that exists there to be subdued ; 
to remove the signs and symptoms, and put the limb in such a condi- 
tion that it will remain serviceable. If you are not careful, you will 
fail in accomplishing these objects. In other words, in all orthopaedic 
operation£f you will find that if you do not do them exactly right in 
the first place, and attend to them properly in the second place, that 
in the third place you will be required to do them over again. Every 
now and then you will see me doing something over again, which 
means that I did not succeed in accomplishing my entire object at 
the first trial. How much this was due to the inherent difficulties 
of the case, how much to inordinate ambition on my part, and how 
much to downright ignorance or la(dc of ability you will have to 
decide for yourselves. You can be sure, however, that if you do not 
do everything just right there is no use in your doing it at all. There- 
fore, as a rule, I do not attempt to be rapid, but I do attempt to be 
exact in my operative procedure. 

The reason we are going to operate in this case is, first, because 
the joint is distinctly diseased. I do not think that the bone is very 
markedly affected, but it is a very clear and typical case of tubercu- 
losis of the joint, and it is in a young adult If I were to treat him 
conservatively, the best that I could hope to do for him, after a long 
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Resection of knee, showing exposed bone services to obtain fixation. 
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period of treatment, would be to erabdue the active ^mptoms. The 
knee-joint might get quiet, but the knee would remain fixed, we will 
say, in a straight position; but it would not be firmly fixed. It 
would not be ankylosed. It would only be fixed by the contraction 
of the soft parts ; and, ten to one, in going around with a practically 
stiff knee from this disorganized joint, he would sprain it I mean 
by this that he would bend it, rupture some of the ligaments, and 
have a flare-up again. He would then be disabled and in bed for 
quite a time. After that possibly it would all quiet down again, and 
he would get up; but he would probably proceed to injure the knee 
again, and it would flare up once more. This time it might not 
quiet down so readily, and might start to suppurate. In other words, 
it would not be a serviceable, dependable, or reliable knee. So, even 
if I treated it conservatively, in spite of the expenditure of much 
time and labor, I should have at the end an unreliable knee. 

In a person of this patient's age, in whom growth has ceased, I 
think that it is justifiable to resect a sufficient amount of the articular 
surfaces to get a bony ankylosis and make a ert»tble union, right 
square across. I should not need to remove a very large amount of 
bone in order to do that All that I have to do is to make a good 
exposure and see that the cartilage is removed over the bone, so that 
I have a good apposition of bone to bona I diall try to be careful 
and remove only just enough bone in front to allow me to bring the 
1^ straight without dividing the posterior ligament In other words, 
I shall try to remove just enough so that when I put pressure on 
the two surfaces will come tightly together and there will be no 
necessity for using any foreign bodies to fix the bones and keep them 
from moving. 

A considerable amount of credit is due Dr. Leonard Ely for 
advocating the view that in order for tuberculosis to cease its ac- 
tivity in a joint it is simply necessary to fix the joint. That was his 
preaching; but still others had an inkling of the same truth, because 
Lorenz evolved a plan of treating hip-joint disease (coxalgia) by 
means of the short spica and allowing the patient to walk around on 
the limb. This favored an ankylosis of the hip-joint; and that is 
what he was aiming for. He claimed that if he got a good ankylosis 
of the hip-joint it was better for the patient than to have it cured by 
conservative means and have motion. He may have been right in 
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that; but AmericanB, as a rule, have not accepted his principle of 
allowing tuberculous children to walk around on the hip-joint — 
although there are some that follow him. 

John Ridlon, of Chicago, claims that tuberculosis of the joints 
in adults can be cured by the same methods as tuberculosis of the 
joints in children, and I think that is, to a large extent, true. I 
have no doubt that if we persisted in trei^ting this case conservatively 
we could get all the symptom8( to subside and most of the signs to 
disappear, but I do not think it would be worth while. Although it 
is possible, I do not believe that it is best for the man, because, even 
if we should succeed in subduing everything, we should still have an 
unreliable knee. 

Now look at the knee before it is disfigured by the iodine. That 
is a typical tuberculous knee. It is white in color, swollen, and 
boggy to the touch. You can not tell the exact amoimt of involve- 
ment in the knee. The cartilage may be gone ; there may be stippura- 
tion and pus, and certainly the synovial fringes are markedly 
involved. 

I do not believe in using the Esmarch bandage — that is, the wide 
rubber bandage. We never use that But we will use the Esmarch 
tourniquets It is not necessary, in ordinary resection, to put on an 
Esmarch tourniquet, but it is simply a little convenience. 

It is easier for me to cut from the right side, becau£(e I am right- 
handed, than to cut backward from the left side. I will make the 
incision from one side to the other, right across, below the patella* I 
will cut the ligamentum patella and go directly into the knee-joint, 
right square across, and then put my finger below the patella, dissect 
it up, and flex the knee. See the pus well out It is not actual pus, 
but synovial fluid and detritus. Then I will prolong the incision on 
each side and be rather careful about cutting the crucial ligaments, 
because I do not want to injure the artery which lies close behind 
them. 

I forgot to say that we have tapped this knee-joint and had the 
fluid examined, and tubercle bacilli were recovered from it Here 
are the crucial ligaments. I cut them away. Now I shall take the 
gouge and gouge the top surface of the tibia away. I turn up the 
patella and clean out the subfemoral bursa. 

This is the surface of the condyle, and I am clearing off the 
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taberoulous synovial tissue and now saw off just sufficient to allow 
the knee to come straight Now you see the under surface of the 
patella how it is eroded. I will take a saw and slice the under surface 
off. Now I have got a clean, fresh surface of the under surface of 
the patella to unite with the upper surface of the femur and tibia. 

I like to put a drainage-tube in, and we will take it out in twenty- 
four, thirtynaix, or fortjr-eight hours^ I do not often leave it there 
longer than forty-eight hours. I am afraid of hemorrhage or 
abundant oozing, which, if I did not allow to escape, would distend 
the wound and cause suppuration. 

We will first fix the leg on a long, straight splint and then give 
additional fixation with plaster-of-Paris bandages. I am rather fond 
of this combined way of using a splint and plaster. I take care not 
to have the heel on the splint, but allow it to project beyond so a£r to 
avoid pressure. We elevate the leg and the next day take a pair 
of scissors and cut a hole in the bandage, remove the cotton, and pull 
the drainage-tube out, but we will not disturb the dressings at all. 

BOW-LBOS 

We have here a bad case of bow-legs. This child is only two 
years and a half old, which is rather young to operate on. In some 
circumstances I would not do it ; but look at those 1^ ! Here opera- 
tion seems justified. 

We put the leg on Konig's block and forcibly straighten it out 
I think I have produced a green-stick fracture. See how nice and 
straight it comes. It will not stay right, though. We will first 
bandage the 1^ to wooden splints and then put them up in plaster. 
I will put cotton around the Ic^ in the present case. I think cotton 
is all right in cases in which you have exercised considerable trauma, 
but in a good many cases you do not need to use anything except a 
simple bandage. I like to carry the bandage up around the hips 
and keep the foot at right angles to the 1^. 

Using an oerteodast as I did to break the second tibia may seem 
like primitive surgery ; but if there is any better way to do it, I want 
to know it That is about the only thing I care to use an osteoclast 
for. I prefer it to osteotomy for young children. 

Codivilla, in correcting knock-knee, used to do what he called 
an epiphyseolysis, in which he detached the epiphysis of the femur 
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from the shaft of the femur. He broke the epiphysis off from the 
diaphysis, and so corrected the knock-knee. There are a good many 
who would not do that I would not, for instance; and there are a 
good many others like me. Codivilla was asked if he did not inter- 
fere with the growth of the limb in breaking through the epiphyseal 
line. " No," he replied, " I do not" To prove his point, he fol- 
lowed up a lot of his cases that bad had this detachment of the 
epiphysis, and in none did he find that there had been any inter- 
ference with the growth of the bone caused by it Therefore, if I 
should accidentally get detachment of the epiphysis, as has happened 
to me on some occasions, I would feel that it was not such a serious 
thing. 
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COMPOinn) COMMINUTED FEACTURE OF THE TIBIA AND FIBULA 

I WANT to call your attention to this patient, whose case illustrates 
in a certain way some of the problems that are met with in war 
surgery. 

About sixteen months ago this man had a severe smash of the 
ri^t leg. He was in a railroad wreck, and either a wheel went over 
the 1^ or struck it and shoved it off from the rail, injuring it badly. 
One of these two things happened. It was an empty box car whicli 
weighs somewhere near twenty tons. That opens up a rather inter- 
esting problem. I may not have time to speak of this at any length 
this morning, but usually when a limb id run over by a car wheel and 
is crushed between the rail and the wheel all of the tissues are so 
devitalized that amputation is necessary. Not infrequently, as this 
patient expressed it, the limb is caught and mashed, but not actually 
run over. It is shoved along between the rail and the wheel and the 
force produces a bad smash, but does not devitalize the entire limb. 
At any rate, he sustained a severe compoimd fracture of both bones, 
and it is not only compound but comminuted. A large fragment 
of the tibia was separated from the shaft above and from the 
shaft below, and, in addition, there was a fracture of the fibula. 

43 
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I think he was operated on once before I saw him. It wad well 
handled for a considerable period, but resulted in nonunion. 

We operated on him on the 14th of June, about four months ago, 
and had great difficulty in making a good piece of carpentry work, 
because the bones were so out of shape that it was difficult for us 
to bring them in good position; but finally, after a good deal of 
effort, and dividing both the tibia and fibula, we put in a steel plate, 
with four screws in the tibia, and brought the fibula into very good 
position. It healed up quite well. There was some slight suppura- 
tion, but the steel plate has healed in ; we have not taken it out. We 
put on a cast above the knee when I saw him, and to<^ this cast off 
about six weeks ago, although there was not as yet complete imion. 
As I took hold of the foot I could find motion still at the point of 
fracture. Of course, this was in an infected area from the old com- 
pound comminuted fracture, and the process of repair was not very 
rapid, and yet it has been more than ordinarily good in this case. 
The man's general condition is good. 

To-day he earned back here, and I find that there is good, stiff 
union of the fragments. The limb i^ very different in appearance 
from the other limb becauefe he has not walked on it for a year and 
four months. He has what is known as plaster-of-Paris disease by 
some surgeons. That is simply a catchword, but it means this : that if 
a man has a limb put up in a plaster-of-Paris cast for some months, or 
does not use a limb like this for a period of a year or more, there is 
very marked atrophy in the bones, so that if you were to take an X-ray 
picture of this leg that has not been used for a year and compare it 
with the 1^ that has been used right along you will find the bone 
in the good leg is much denser and will throw a much more definite 
shadow in the X-ray, while the bones of the injured limb look as 
though they had been absorbed and rarefied. This is entirely due to 
what is technically called the atrophy of disuse. The muscles in this 
1^ are not nearly so good as the muscles of the other leg, and that is 
due to the atrophy of disuse, and exactly the same thing happens in a 
bone ; and you can see a difference in the shadow cast by the X-ray in a 
limb that is functionating all the time and in a 1^ that is not being 
used. 

This man has a condition which demands very good, commonsense 
after-management He has a swollen knee-joint, and that swollen 
knee-joint is very painful if he uses it too much. His ankle-joint is 
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quite stiff* The muscles of this limb are not nearly so strong as 
they were before he was hurt, and the bone is not so dense. The 
problem is to obtain the best possible functional results, and that is 
a simple one, now that we have obtained union, if it is carried out 
the right way. For several weeks he should walk on this limb with 
crutches. He needs to do more than this. While he is in bed he 
should bend the knee-joint, and gradually he will get a return of 
function. In the next place, he should sit in a chair and practise 
moving the 1^ up and down at the knee and in the ankla At first, 
in performing these exercisee( the limb will swell and be painful, but 
he has got to grin and bear that for a little while, and if the swelling 
becomes too great he can for a little while wear a flannel bandage 
that extends from the toes up to above the knee. The whole thing 
is to b^n to use this limb gradually, in a commonsense way. 

He should walk on crutches, and at first he should put a little 
weight on the foot, and then gradually he should increase that weight 
as the limb becomes stronger. In two or three weekfj he will throw 
away one crutch and use a crutch and a cane; then in about two 
weeks more he will throw away the other crutch and then use a 
cane. He ought to be cautioned not to slip and break this 1^ over 
again. Any frosty morning he might want to go out he should put 
on a pair of rubbers. He must be exceedingly careful not to slip 
and hurt this limb. It wiU take two or three months before he will 
be able to walk welL Gradually the muscles will become stronger 
and the bone denser. Inside of a year he will probably be able to 
walk five miles, and the end-result will be something like this : there 
wiU be shortening of the leg, but this wiU not be a matter of very 
great moment, because he can have an insole in the shoe and have 
the heel made a little higher. He should not do that at first; not 
until he gets to walldng well. If we do not obtain union in a case 
of this kind, the man is incapacitated for the rest of his life. If he 
does get union, he will be restored to 90 per cent, of his former 



OENEBAL OONSIDEBATION OF ABDOMINAI. SITBGERY 

This morning I want to take up dome general considerations in 
regard to abdominal surgery. I want to discuss thief problem from a 
scientific standpoint I want you to have this conception of clinical 
surgery with special reference to abdominal surgery: that each case 



Digitized by VjOOQIC 



46 IITTBBNATIONAL OLINIOS 

that comes to you is to be studied in a scientific way and is a case 
of clinical research. It should be looked upon as a scientific research of 
a clinical case. 

You students have all had a very good training in biology^ chem- 
istry, physics, and in your laboratory studies in medicine, in anatomy, 
pathology, physiology, and pharmacology. Now you come to a point 
where you must apply these sciences to a concrete clinical case or 
to a group of cases. You want to learn that the modem scientific 
surgeon looks upon a case such as I shall show you this morning as 
a scientific problem, and he handles it in exactly the same way as a 
chemist does his problems in the laboratory when a substance is sub- 
mitted to him for qualitative and quantitative analysis. It is in 
every sense just as truly scientific as is the problem of the chemist. 

We find, in our analysis of these cases, that there are some things 
that we do not know. We find very of ten that there is insufficient 
evidence; that after the most exhaustive study of the case it is 
impossible for us to obtain sufficient evidence upon which to base an 
absolute, scientific, and final diagnosis. Very often a final diagnosis 
is not arrived at until the case comes to an exploratory operation or 
to the post-mortem room. Nevertheless, the case should be handled 
from the purely scientific standpoint of obtaining all of the evidence 
that can be gathered, of analyzing that evidence and of interpreting 
it properly so that we can make a correct diagnosis. 

Then the second fimction of the modem surgeon comes into play, 
and that is the function of therapy. In a clinical problem, therefore, 
there are two great considerations to be kept in mind — ^the science of 
diagnosis and the science of therapy. 

In this particular case that we have this morning we find a man, 
about thirty-five or forty years of age, who comes to us with a large 
mass in the right lower quadrant of the abdomen. This mass is as 
large as a child's head. It is in the abdominal cavity. It has grown 
to this size within four months. We have been able to obtain first 
the following piece of evidence: About four months ago he had an 
acute abdominal attack of pain that passed away within a few days. 
Following that, within a few weeks, he discovered gradually the 
development of this large mass in the abdomen. We have attempted 
to apply to this case the methods of diagnosis which are known in such 
caseet. We have taken this man's temperature, and we find that it 
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is not elevated. We have had the blood examined, but it has given us 
no definite information. We also have had his urine examined, with 
negative results. We have taken a very exhaustive clinical history, 
and nothing has been learned from this that determines either the 
definite anatomical location or a definite pathology of the lesion. We 
have examined his fsBoes, and there is no blood in them. We have 
taken an X-ray picture, but have learned nothing as to what this mass 
ifiL We have fluorosooped the patient, and after filling the colon with 
barium solution there is nothing in that fiuoroscopic examination 
which enables us to determine what this tumor or mass is, either 
anatcmiically or pathologically. Analyzing the clinical history, we 
can not find enough evidence on which to base a diagnosis. Analyzing 
the evidence that we have obtained by these examinations, we are 
unable to find enough evidence on which to base a definite diagnosis. 
The physical examination gives us probably more evidence in this 
case than anything elsa As I have said, there is a large, hard mass 
in the right lower quadrant of the abdomen. It does not fluctuata 
It does not seem to be cystic It is hard, firm, and rather regular. 
It is fixed and not movable. There are some things that we can say, 
from the evidence that we have obtained, with some d^ree of 
probability, if not certainty, that there are no obstructive symp- 
toms of the boweL There is no blood in the fseces, and from 
these two facts it is probably not a tumor of the boweL I would not 
say that with absolute assurance, but simply as a matter of probability. 
Examination of the urine and examination of the tumor speak against 
its being a tumor of the kidney. There is no blood in the urine, but 
that is only a probable diagnosis, because not infrequently we find 
huge tumors of the kidney, like hypernephroma, in which there is no 
blood in the urine. Blood occurs in the urine in about 60 per cent 
of our cases of hypernephroma. 

Because I do not want to keep this patient unnecessarily long 
under the ansBsthetic, we will proceed to a further means of diagnosis 
— an exploratory operation. Am I willing to venture an opinion in 
this case ? Erom the clinical evidence, I shall venture this clinical 
diagnosis as most probable; namely, a fascial sarcoma. Shall I 
exclude definitely other conditions? Not with any d^ree of cer- 
tainty. I cut down through a muscle-splitting incision and find a 
huge neoplasm, and as I go through the skin and divide the superficial 
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fascia and other structures and separate the peritoneum I come upon 
this tumor. It is not an abscess. It is almost certainly a fascial 
sarcoma. The X-ray showed no picture of bona There was nothing 
in the kidney; there was nothing in the bowel that pointed with any 
great probability to a lesion either of the bowel or of the kidney. 

What shall we do with it? This tumor is as big as this man's 
head. It fills up this entire space. Would it do any good to remove 
it ? ^ot at all. From the standpoint of a radical operation, we can 
say that the conditions are such that a radical operation would give 
nr> prospect of benefit. Anatomically this tumor is so situated that 
we could not remove it and remove at the same time all of the malig- 
nant cells of that tumor. It would be inconsistent with the life of 
the individual Therefore, what we have done here this morning is 
to make an exploratory operation and remove a section of this tissue 
for microscopic examination. Granted that we find that this is a 
sarcoma — and I will make a report of this case to you at the next 
clinic — ^what are we going to do with the case? Shall we tell the 
man to-morrow morning or in a day or two that he has a cancer — 
using the term cancer in the broad sense of covering malignant 
neoplasms — and that it is inoperable and hopeless ? Not at alL As 
physician£( you have a real duty to perform in such a case as this. 
You should do what you can to make this man physically and mentally 
comfortable and do what you can to prolong his life and inhibit the 
growth of the tumor. 

Have we any agencies that are of value in doing that in this 
particular case i While it is rather doubtful, it is worth trying, and 
there are two agencies that can be employed and which I shall use 
in this case with the idea possibly of inhibiting the growth of the 
tumor and possibly of bringing about its disappearance. One lA the 
X-ray and the other is the use of the toxins of erysipelas. Of these 
two I have very much more confidence in the use of the X-ray in 
this particular group of cases than I would in the toxins of erysipelas. 
In the management of this case I want you to be impressed with the 
fact that I regard it ad a scientific management from the standpoint 
of our present knowledge; namely, to use the X-ray with the idea 
of producing a diminution in, or disappearance of, this mass. In 
advising that, however, you should be careful to advise that it be 
given by an expert, because there are real and even great dangers 
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in the therapeutic use of the X-ray. We have eeen some very imf or- 
tunate cases where a patient of this kind will come to us very badly 
burned by the X-ray — ^bums which produce a great amount of 
suffering. 

In the u^ of the X-ray in a case of this kind it should be employed 
by an expert and shorn of any risk of producing serious bums. The 
argoment for that is that the use of the X-ray in a case of this kind 
is an uncertain thing. It simply holds out a possible means of benefit, 
and we are not warranted in pushing it to the point where we will 
injure the patient with the hope that it may produce improvement 
or cure. There are some very remarkable and exceptional results from 
the use of the X-ray in efome of these cases. In some instances the 
tumor diminishes in size as a leuksemic spleen diminished under 
X-ray treatment. Some of them diminish in size as masses of 
Hodgkin's disease diminish temporarily under the X-ray treatment, 
and during that period, which may cover three months or even a year, 
the patient is hopeful. I have had patients who were ek> greatly 
improved from the use of the X-ray that they were able to return 
to their work, and they felt they were cured of the condition, and 
this has happened especially in some of these sarcomas in the abdomen. 
Therefore we should give the X-ray a very thorough trial in this case. 

The second agent that may be tried is that of the toxins of 
erysipelas. I want to say a word or two about this phase of the 
subject from a chronological standpoint When I was a student in 
this diuic Doctor Gunn, who was our professor of surgery, used to 
tell us he was very much impressed with the fact that some of his 
cased of malignant disease whidi were operated upon and then de- 
veloped in liie course of after-treatment an attack of erysipelas were 
cases in which he was most apt to obtain permanent cures. That 
l^end was quite common among the surgeons of 1860, 1870, and 
1880, and many surgeons of wide experience were able to refer to 
cases in their experience where a malignant tumor had diminished 
greatly in size after an accidental attack of erysipelas, or an attack 
of erysipelas complicating the operation for the removal of a malig- 
nant tumor, so that it was not at all surprising that when Fehleisen 
discovered the streptococcus of erysipelas the first thing he did with 
the pure cultures he obtained was to treat a group of malignant tumors 
with the hope that by producing an artificial erysipelas with these 
Vol. IV, Series 27—4 
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pure cultures it might lead to cures in these cancer cases. Some of 
his results were rather encouraging, but the treatment was too fatal 
Too many of the patients died from the attack of erysipelas. So a 
step further was taken, and that was to take a culture of erysipelas, 
kill the germs and use the toxins, injecting them with the hope that 
they would produce a diminution in the size of the growth. I think 
most of you in this denior class are familiar with this work under 
the name of Coley's toxins or Coley's fluid, as it is known in the 
literature. Coley added to the pure culture of streptococcus of ery- 
sipelas, prodigiosus, with the idea that it would strengthen the effect 
of the toxin of erysipelas, and the Goley fluid is a mixture in pure 
culture of erysipelas and of prodigiosus. Coley himself has done a 
remarkable and enormous amount of work in the last twenty-five years 
with this agent and has claimed very excellent results. Ko one else 
has obtained with this treatment such good results as Coley. 

The general impression of the prof ess^ion has been that it is not 
a cancer cure, nor a cure for a limited group of cancers, such as 
sarcoma* The fact remains, however, that occasionally there is a 
remarkable diminution in the size of one of these sarcomas following 
the use of injections of erysipelas toxins. The Coley toxin is U£^ 
in this way : you begin with one-quarter of a minim, as a rule^ which 
produces no reaction. Sometimes such a small dose produces a sharp 
reaction in the way of a chill and an increase in temperature, with 
a feeling of malaise. After first trying one-quarter of a minim, you 
increase the dose to one-half of a minim, and then to three-quarters 
of a minim, and then to a minim, three minims, four minims, five 
or six minims. We seldom in our work use over seven or eight 
minims of the toxin. The idea is to produce a definite impression 
upon the individual as determined by an increase in temperature, a 
slight chill, and a feeling of malaise. This treatment is kept up 
for a long time in different cases. Occasionally we have standing out 
of a large group of cases a singularly exceptional case of great improve- 
ment or even a possible cure. 

In our series of possibly seventy or eighty cases I have never seen 
a cure of fifarcoma from Coley's fluid alone. I regard it simply as an 
agent which is, from our experience, capable, in a certain limited 
number of cases, of diminishing the size of the growth, carrying with 
it not a definite specific effect which we can be assured we can ac- 



Digitized by VjOOQIC 



FEACTTTBB OF TIBIA AND FIBULA 51 

complish in a given case, but merely the poesibility of benefit The 
toxins of erysipelas, like the X-ray, should be used simply to the 
point where their employment is not of grave injury to the patient. 
Used in non-expert hands, a great many of these patients have had 
very great injury done to them. 

In addition to these two agents there are two other phases of the 
treatment which I think should be discussed briefly, one of which is to 
make the patient physically and mentaUy comfortable; mentally 
comfortable from the standpoint of not telling this patient that his 
case is entirely hopeless, but telling him that his case is one in which 
an operation had best not be done; a casto where we feel that the 
disease should be handled with the X-ray and with these toxins. I 
would certainly give him a hopeful view of his case, but I do not 
mean by that we should assure him that we are going to cure him, 
but give him this sort of hopeful view as compared with the hopeless 
outlook that a man would have if you were to tell him he had cancer 
and that nothing could be done for him. These agents give him a 
fighting chance. That is the statement I make in these inoperable 
ca£(e6. It is done for the psychic effect and for the benefit of the 
patient 

So far as making the patient physically comfortable is concerned, 
a patient like this should not be permitted to suffer any great amount 
of pain. If this man has pain from pressure upon nerves, from the 
invasion of bone, give him enough narcotics, beginning witli some 
simple agent like aspirin when the pains are very slight ; then when 
the aspirin does not control the nerve pain, administer codeina When 
it hai^ lost its effect, give morphine. It does not make any difference 
whether this man is going to take one-quarter of a grain of morphine 
three times a day, or a grain three times a day. In the last stages 
of the handling of a proposition of this kind the patient should be 
made comfortable, and it is your duty as a scientific physician to 
carry a case of this kind along to its termination. It won't do to 
shirk that responsibility. Somebody must do it — either you, a Chrisf- 
tian Scientist, or Chinese doctor — and it is very much better to have 
these patients handled by a scientific physician so that they will be 
given the greatest possible benefit of comfort and relief. 

In connection with cases of this kind, I want to say that we have 
under obe(ervation now a patient with a large sarcoma of the ilium, 
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which I operated upon four years ago. In that case it was not 
possible to remove the entire sarcoma. It was in exactly the same 
location, the right lower quadrant of the abdomen. The upper part of 
the sarcoma was cystic. We made a huge muscle-splitting incision, 
removed probably four-fifths of the entire circumference of a more 
or less globular mass that sprang from the perioeiteum into the iliac 
fossa. Why not remove the ilium ? We could not take out the entire 
ilium, although that has been done ; that is, amputation of the entire 
lower extremity, including the innominate bone, corresponding very 
much to the amputation of the entire upper portion, including the 
clavicle and scapula. But the results have not be^i at all encouraging. 
One-fifth of the entire periphery of this mass springing from the 
periosteum and ilium was curetted out with a sharp spoon. We then 
followed that with the use of the X-ray. The patient is still alive 
without a recurrence, four or five years afterward. The patient was 
under treatment by an X-ray man in a nei^boring city who, during a 
period of a year or more, gave her something like one hundred ex- 
posures, as a result of which she was burned very badly. She has 
been back to us cfeveral times since the original operation, for 
plastic operations for huge X-ray bums in this locality. After a 
number of operations we finally succeeded in getting rid of the ill- 
effects of the X-ray bums, but, as I have said, there is no recurrence 
in this particular casa It is, however, an exception. I simply cite 
^s case as an example of what can be done by using every means 
in our power to cure these apparently hopeless cases. 

Before I continue this discu£teion, I want to show you an inter- 
esting case^ which is, to a certain extent, an abdominal case, that came 
into our service a few days ago, and was operated on last Friday. 
This boy is twenty years of age and was crushed in a mining cave-in, 
sustaining a gross injury of his pelvis. Following that injury he was 
unable to urinate. Blood passed through his urethra, but no urine. 
A very competent general practitioner was called, a man who does 
a good deal of surgery, who found a distended bladder. He could 
not pass a catheter, and in the emergency he did a suprapubic 
cystotomy, and introduced a tube into the bladder for the pxirpose 
of draining off the urine. The X-ray picture showed a separation at 
the symphysis. There is no gross fracture of the pubic bones, but a 
definite marked separation had occurred at the symphysis. The boy 
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improved for a short time^ and then b^gaa to pass large amounts of 
very foul-smelling pus from his urethra, but without any urine, this 
passing entirely from the suprapubic opening. When I examined 
him Eriday I found he was very tender in his perineum, especially 
on the right side in the neighborhood of the seat of the greets injury 
of the pelvis. There was some induration at that point 

We are going to wash out his bladder to^lay through liie external 
urethrotomy wound that I made last Friday. 

This is a very interesting problem from a surgical standpoint 
I found this definite induration in the perineum on the right side. 
In an attempt to pass a sound we were not successful We have here 
a tube which passes throu^ the external urethrotomy wound into the 
bladder, and I will tell you how we did that Here was a definite 
specific problem with which we had to deal. He had a suprapubic 
incision out of which his urine came ; there was this induration in the 
pelvis, and a lot of pus which was foul smelling coming out from the 
urethra. It smelled like fsMses. There was, however, no evidence 
that the rectum had been grossly injured, because he had bowel move- 
ments without any passage of urine through the rectum. Under a 
general anesthetic I tried to pass a sound throu^ the urethra, through 
this point of the anterior urethra, into the bladder, but just in the 
indurated area I came upon an obstruction and did not use any force. 
I simply passed a staff into the urethra so that I could cut down on 
that staff, and made an incision in the middle line of the perineum 
over the urethra. I liien cut down through the skin and the super- 
ficial fascia and the median raph'l^ of the perineum where we have liie 
accelerator uriiue muscles coming together and keeping in front of 
the mid-perineal body. With one stroke after another I cut down 
through these structures until I reached a huge abscess. Pus began 
to flow out The induration in the perineum was apparently a limited 
one; about a teacupful of pus escaped, and the pus still continued to 
flow in a much larger quantity liian could have been accommodated 
in any pocket in the perineum itself. I then introduced my finger 
into the abscesd and found a huge abscess not only in tlie perineum but 
also inside the pelvis, so that I could introduce my finger inside the 
pubic bone and still feel a great cavity out of which the pus cama 
The tissues were entirely unrecognizabla You could not tell the 
muscles of the perineum from the urethra or from anything else. 
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There was a big sloughing mass. What were we to do in that case ^ 
I wanted to restore that man's urethra. I wanted to obtain the 
drainage of his urine through the perineiun. It was impossible with- 
out a guide to enter that man's bladder without doing a great deal 
of damage. A very interesting thing occurred to me, and I suppose 
it has occurred to other surgeons, because it occurred to the first 
professor of surgery at Bush Collie — Daniel Brainard. Away back 
in 1334 he wrote an article in whidi he described the operation of 
extroduction of a bougie. It was published in a small medical journal 
in Chicago, when Chicago was a town of little more than five or 
six thousand people. It made a great impression upon surgeons at 
that time, and is reported in the literature as having been the first 
case in which a surgeon resorted to this so-called operation of extro- 
duction of a bougie. What is meant by that { 

Brainard was confronted with a case of rupture of the urethra 
that had suppurated. He was a skilful anatcnnist and surgeon and 
attanpted to make an external urethrotomy. He cut down on the 
bladder through the perineum, but could not find his way, and some- 
times these external urethrotomies without a guide are exceedingly 
difficult Evidently he had what we would call in a slang way a 
" hunch." He was stumped. He did not know what to do. I have 
seen men waste hours in trying to do an external urethrotomy without 
a guide, getting nowhere and doing much damage. In Brainard's 
patient the bladder was full and distended, and imder an ansesthetic 
he did a suprapubic cystotomy. But he did not stop there. He then 
hunted for the internal orifice of the urethra in the bladder. He took 
a bougie and passed it through the opening into the bladder, then into 
the internal orifice of the urethra and out from that internal orifice 
into the perineal wound, and then passed the bougie throu^ the 
external urethra, so that he could make one continuous passage of the 
bougie from the bladder out throu^ the urethra. This is hiown as 
the extroduction of a bougie, and it came in very handy in this case, 
because otherwise, without such technic, it would have been impossible 
for us to have obtained perineal drainage of the bladder below without 
doing very great damage. Fortunately in this particular case a 
suprapubic cystotomy has already been done, so that all that was 
necessary for me to do was to enlarge the suprapubic cystotomy wound, 
which had contracted a little, to introduce my finger into the bladder. 



Digitized by VjOOQIC 



FBACTUSE OF TIBIA AND FIBULA 55 

feel the internal orifice of the urethra, take a sonnd and pass it into 
the internal orifice of the urethra and out into the perineum. You will 
understand this wad very important, because the tissues of the peri- 
neum were soggy and unrecognizabia No surgeon or anatomist could 
have recognized the urethra from any other structure, but in this way 
we had a definite, reliable guida Then I took a rubber tube, which 
you see in the perineum now, passed it through the bladder out through 
the first part of the urethra and pulled it out through the perineum, 
sponged out the pus and packed the cavity lightly with iodoform 
gauze. I then sewed the tube in the perineum with a silkworm-gut 
suture so that it would not slip out. I was careful to leave that much 
(indicating about one inch) of the tube inside the bladder. If I had 
left six inches of the tube inside the bladder it would have curled up 
and would not have drained. As it is, the tube projects well into 
the bladder, and at the same time it is not long enough to curl upon 
itself and interfere with drainage. 

What is going to happen in this case and what is your definite 
surgical problem? You have here to deal with a rupture of the 
urethra plus a gross infection which 'has made a huge abscess both 
in the perineum and the pelvis, associated with more or less sloughing 
of tissue. A bacteriologic examination was made, and, as you might 
imagine, there were staphylococcus and colon organisms. I told you 
the pus smelled like fseces. There is no evidence that there is a 
lesion of the rectum communicating with this space, but the condi- 
tions here are such as to make it easily possible for colon infection 
to occur because of the proximity of the rectum to this large trau- 
matic wound. The fact is that colon infections are among the most 
common infections associated with infections of the bladder and of the 
urethra. Our immediate problem is to drain the abscess and to drain 
the bladder. On Friday we operated. At that time the patient had 
a temperature of 103° F.; the next day the highest temperature 
reached was 101°, and it has not been 100° since. The fever is coming 
down in a very satisfactory way. The patient had a great deal of 
pain before the operation because the pus was under great tension. 
That pain has disappeared and his appetite had improved. The 
immediate indication was the establishment of good drainage of the 
abscess and the establishment of thorough drainage of the urine 
through the perineal incision. But that is not enough. This boy will 
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undoabtedly recover from ihe immediate effects of this injury and 
of the infection, bat nnless we carry him along in a scientific way, 
in a proper surgical way, he will be very mudi damaged. He would 
undoubtedly have, as a result of this large abscess^ a traumatic stricture 
of the urethra, and a stricture which, because of the associated 
traumatism and the infection, would contract rapidly and lead to 
great urinary difficulty. How are you going to handle this case? 
Can you do a plastic of the urethra here ? Certainly not We very 
often discuss learnedly plastics of the urethra, finding the ends of 
the urethra and sewing them together, and repairing the urethra in 
that way. You can not recognize the urethra in this case xrole^ you 
determine the position with extroduction of a bougie and deter- 
mine tiie position of the distal end of the urethra at the site 
of rupture by passing a bougie through the urethra from in front 
No plastic operation would be of any service here. It could not be 
done anatomically, and could not succeed in tiie presence of this 
suppuration and sloughing. You can not consider that plan at all. 
What can you do then in the handling of this case, not only to get ihe 
boy well from the immediate effects of the injury, but to keep him 
well so that he will have a uretbra of fair calibre, which will func- 
tionate and carry him through the rest of his life without giving him 
any great amount of difficulty ? I dare say that, as a result of the 
injury in this ca£(^, we might lose an inch of this man's urethra from 
the traumatism, plus the infection and the slou^ing. What is 
going to take place? How are you going to restore an inch of that 
urethra ? Let us take that as a concrete problem. 

Within a few days or a week this large absicess cavity will gradu- 
ally dose down. The space will be filled by granulation tie(sua You 
will have a tube in ihe proximal part of the urethra, extending from 
the bladder out through the perineum. Your problem will be this : 
to maintain in ihe wound repair a urethra of large calibre at the point 
where the urethra is gone, or rather a canal of large calibre at that 
point where the ureHira is gone, and where you have, say, an inch 
of granulation tissue. That will repair itself if you maintain a suffi- 
ciently large canal between the two ends of the urethra. You have 
to maintain the canal between the proximal end of the urethra and 
distal end where that space is covered in by the granulation tissue. 
Gradually, in the process of the repair and in the management of this 
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case, we shall at the end of a few days remove the perineal tube, and 
Uiere will be a tendency for Hie perineal incision gradually to close. 
We shall then pacto large sounds from the external urinary meatus 
Hirough the urethra into the bladder. This will be done possibly every 
other day, or every third day, so as to maintain the canal. The perineal 
incision will heal up entirely. From the ends of tiiis urethra the 
squamous-cell epithelium wiU grow from this end and that end (indi- 
cating) and eventually line the connective-tissue tract formed by 
granulation tissue. It is very important for us to maintain a canal of 
large calibre, probably twice or three timecr the size of the normal 
urethra, and that is not difficult to doy because if you pass a No. 80 
sound in this position it will stretch open that granulation tissue very 
much larger than the actual size of a No. 30 sound. These sounds will 
be passed every third day; gradually tiie perineal wound will heal up, 
and then he will begin to urinate Hirough the urethra, and at the end 
of a month he will have a urethra of good-sized calibre. I believe I 
would do a little more than that: I would use sounds from 30 to 84 
French. If we do that, we will succeed in securing for him a pretty 
good functionating urethra. It will not be a normal urethra ; it will 
be one with a good big scar in it, and that scar always has a tendency 
to contract 

This patient for a long time should be kept under observation. 
While he ifi( with us we will pass these sounds frequently, and then 
send him home and instruct his medical attendant in his town 
for a period of three months to pass a sound every week. In order to 
make it comfortable for the patient, this ought to be done with novo- 
caine, so that the urethra will be anssHietized locally. It ought to be 
done gently as well acr expertly. If at the end of three months there 
is a little tendency to contract, the wise attending physician will tell 
this boy to come to him once a month. If this continues for tiic 
next year, he will tell him to report once in three months. You see 
what a long-drawn-out course of treatment a case such as this requires. 
He must be told that, if there is any tendency at all during the rest 
of his life to interference with urination, to report at once. I would 
like to have all of you have that mental conception of this wound 
healing in this particular case, what really happens, and how you could 
influence the wound healing in order to secure the best possible 
functional results. 
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This morning I want to spend the last twenty minutes of our 
time in outlining some of the general principles in abdominal sorgeiy. 
Bef erring again to the clinical problem that will confront you when- 
ever you undertake the management of an abdominal case, I want to 
say it is necessary for you to study exhaustively a case, first, from 
the standpoint of diagnosis, and I am going to use the word ^^ science '' 
of diagnosis, and, second, from the standpoint of the science of 
surgical therapy. 

From the standpoint of diagnosis, there are certain pieces of 
evidence which you must detect, and I want to divide these pieces of 
evidence under four heads : First, The history of the case, and the 
evidence of course obtained from that history; second, evidence 
obtained from physical examination; third, evidence obtained from 
a laboratory examination; fowrth, in abdominal surgery we make a 
special division of the evidence obtained by the X-ray. 

Before proceeding any further, I want to give you a general 
impression of tiie value of these four pieces of evidence in a particular 
case, or rather as applied to a large group of cases. I want to give you 
an estimate of the value of this evidence, because I think it will be of 
service to you in your actual work. Attempting, as we have done 
in our service, to look upon these cases as pieces of clinical research, 
and analyzing them from that standpoint, we have estimated the 
value of these four different piece(S of evidence, and the conclusions 
that we have arrived at are that the history, if properly taken, cover- 
ing the whole ground, and properly interpreted, furnishes you, as a 
rule, much more than one-half of the evidence upon which you base 
your diagnosis. I want to emphasize very forcibly that much 
more than a majority, efo far as the value of the evidence is 
concerned, in making a diagnosis in an abdominal case, or, for that 
matter, in a surgical case, much more than a majority of the evidence, 
so far zA its value is concerned, is obtained from a carefully pre- 
pared obtained history, properly interpreted. Estimated in figures, 
25 per cent, or half the balance of the evidence, is obtained from 
physical examination. The other 25 per cent, is pretty well divided 
in abdominal work between the evidence obtained in the laboratory 
and the evidence gathered in the X-ray room. Figuresr of this kind 
can not be limited to a specific single case, because in certain cases 
one piece of evidence is absolutely determining. A man comes here 
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with a history of pain in his lumbar r^on, of having had so much 
pain that he has to have a hypodermic injection of morphine to control 
it It may last for a few hours; he passes a lot of blood through the 
urethra, and an X-ray picture shows a stone in his kidney. The X-ray 
would be absolutely determining^ and one should not say the history 
represented more than one-half the value of the evidence in such a 
case; but I am taking a group of abdominal cases, say a thousand 
abdominal cases. 

The same thing is true of some of our laboratory findings. A 
patient comes in here for me to do an abdominal operation for a large 
abdominal tumor. In examining the patient I find a large tumor on 
the left side as big as a child's head. I get a drop of blood and put 
it under the microscope and find the typical, multiform picture of 
splenic leukaemia. The laboratory test in such a case is very determin- 
ing. But I have expressed these figures to you as applying to a 
general group of cases. Therefore, whenever we undertake the 
handling of an abdominal case, the first thing to do is to get a very 
exhaustive, clean-cut history of the case. A good and satisfactory 
history of a case is lai^ly a matter of personal equation. That 
personal equation is determined very largely by the training that the 
man has had who has taken the history and the experience he has had. 
I am not in favor of elaborate histories, with a dozen or forty or 
one hundred different topics printed out in the obtaining of a history. 
I like to go at it in a simple way. I like to take a good, careful 
history of the patient, not an exhaustive one, and aldo the family 
history. Very often you will find a rather finicky medical man spend- 
ing altogether too much time on unimportant details in regard to the 
family history. I do not care very much for an exhaustive family 
history unless, in the after-development of the case, it seems desirable 
to obtain it. It is well to go very rapidly to the patient's own con- 
dition, his previous illnessesi and injuries, if any, and then, without 
too many leading questions. Still, it is necessary to keep the patient 
in a groove, more or less narrow. You come at once to the specific 
thing for which he comes to you, or for which she comes to you, as 
the case may be, and with this history briefly stated I go back and 
ask for evidence very definitely in the previous history which points 
to the condition of which the patient complains. Of course, in some 
cases we are confronted with facts which we can not control. An 
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accurate history is very difficult to obtaro* In the case of an adult 
sometimes we find in our hospital work^ particularly in cases of 
foreigners, it is difficult to obtain a good, reliable history. This is 
particularly the caeie in individuals who are comatose or who are 
irrational. Very often it is difficult for us to obtain an accurate 
history in cases of &is kind; nevertheless, I want to emphasize the 
importance of an accurate history. 

Secondly, the question of physical examination. I want to dwell 
a little on this point A physical examination, to be of any value, 
must be made by some one who is competent to do it A physical 
examination in the hands of an expert may mean a great deal, while 
in the hands of a ^o it may mean little or nothing. Let me give 
you just one concrete example. When one first begins to make a 
physical examination and a bimanual examination of the female 
pelvis, the first impressions are very vague. It takes a certain amount 
of training, repeated examinations, and instruction as to the interpre- 
tation of the things that are f oimd to make that examination of much 
value, and to make it of the greatest value one must imagine that 
the individual has made dozens, and even hundreds, of these examina- 
tions, not only in normal individuals but in regard to a variety of 
pelvic conditions, and hacf learned how to interpret the findings which 
he obtains. When one first makes a physical examination of the 
female pelvis it is difficult to outline the uterus. The cervix is felt, 
but it is hard to outline the uterus accurately. With some experience 
the uterus can be outlined ; with still more experience the right ovary 
can be felt, and with a little more training the tube can, as a rule, 
be outlined. The same thing is true of the left ovaiy. With still 
more experience the individual is able to say, when he makes a 
bimanual examination, here ii^ a mass attached to the uterus or to the 
ovary, or here is a mass that is not connected with the uterus or 
with the ovary at alL It is a mass that occupies a position in the 
sacral fossa, or it is a mass in connection with the csecimi, or a mass 
in connection with the lymphatic glands in the pelvis. Now, what 
I want to emphasize in connection with a physical examination is tiiat 
this examination is exceedingly important; that it means a lot of 
training; that that training you must get here in your dispensary 
woi^ in the college; that it is carried on in your work as an intern, 
and that even then you will simply begin to have a conception of 
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haw to make a physical examination. Then later, as you gain wider 
experience, the whole field opens np to yon, so that as an expert you 
can pnt an abdominal ca£(^ on the table, make a bimanual examina- 
tion, and feel accurately everything that is in the pelvis. You will 
be able to feel the Cfiecum, the right kidney, the sigmoid, and very 
frequently the pancreas. As your fingers touch the field under 
examinatian you have a sense of assurance which increases witii 
practice. It is a matter of training and experience, but what I want 
particularly to emphasize to you is that that sort of training and 
experience is scientific It is so important that it overshadowai labora- 
tory work, so far as its numerical value is concerned as applied to 
scientific surgery; that it is not to be belittled, and that it is one 
of the most important things you can do in developing yourselves as 
expert clinicians. 

Just a word in regard to laboratory work. Modem ctoientific 
surgery has taken into its territory eveiything that can be utilized 
in the way of laboratory work. Laboratory work is absolutely indis- 
pensable in doing good abdominal surgery. A routine laboratory 
examination of the urine, of the fseces, of the blood, the many 
laboratory tests, such as the Wassermann and the various bacteriologic 
tests that we make in the laboratory, are absolutely essential to the 
doing of good scientific work in abdominal surgery. One must, how- 
ever, in analyzing this subject, realize the el^nent of error that creeps 
into all the different pieces of evidence that we are seeking to obtain. 
I want to pause a moment to consider this, because I find most of our 
students and most of our young physicians, with very good laboratory 
training, are inclined to regard many pieces of laboratory evidence as 
infallible and to allow those pieces of evidence to overshadow other con- 
ditions in the cases. I find thifi( repeatedly in our surgical work, and I 
would like to have you come to a more judicial opinion and to place 
yourselves in a more judicial attitude toward these various laboratory 
tests. For instance, we have an abdominal condition to deal with ; we 
make an examination of the urine and find some blood-corpuscles in the 
urine. The patient has considerable elevation of temperature and acute 
abdominal pains. Frequently we have found that if we had relied 
as a determining factor on the presence of blood in the urine, and 
had come to the conclusion that we had to deal with a lesion of 
the urinary tract because of that finding, we would have made a 
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groes mistake, because we find not infrequently in an acute appendi- 
citis red blood-cells in the urina Let me cite a case. 

A man, forty years of age, with a very severe acute abdominal 
attack, referred especially to the lumbar r^on, was watched by a 
very able surgeon and good internist for forty-eight hours. Examina- 
tion of the urine showed the presence of a definite number of red blood- 
corpuscles. The attack was short. Within 24 to 36 hours the pain 
had disappeared, the t^nperature had fallen, and the case was diag^ 
nosed as a kidney lesion witb hsematuria. Then there was a diill, 
another elevation of temperature, and a few days later I opened a 
huge appendiceal abscess well back in tbe flank. The after-history 
d^nonstrated that there had been no lesion of the kidney at any time. 
In other words, if we had allowed ourselves to be governed by the 
presence of blood in the urine in that particular case and accepted 
that as the determining factor, it would have been a gross clinical 
error. A great many hundred cases of acute appendicitis show that 
it is not at all an infrequent finding. 

The same is true of the Wassermann test I will leave the field 
of abdominal surgery for a moment and apply such a laboratory test 
as the Wassermann to a lesion of the tongue acf we find it is very 
frequently applied in actual clinical work. Time and again a patient 
comes to us with a lesion of the tongue, with a history that a Wasser- 
mann test has been made and found to be strongly positive ; that it 
was a syphilitic lesion, and the patient had been kept for three or 
six weeks or six months on antisyphilitic treatment, and unfortunately 
was no better. What a gross error it would be if we looked at the 
laboratory test alone and relied on it! What are the facts? The 
facts are that syphilitic lesions of the tongue are the most frequent 
etiologic factors in carcinoma of that organ. Of course, you may have 
the report of a positive Wassermann, and if you relied on the Wasser- 
mann test alone you would be frequently in error, and Hie patient, 
because of your lack of knowledge, would lose the opportunity of 
having a radical operation done at a time when there was some hope 
of a permanent cure. One can not place too high an estimate on the 
v^lue of laboratory findings as applied to abdominal surgery ; but I 
want you to remember, in your estimate of such findings, that they 
are to be taken into consideration with the other evidence at hand, 
and with a very broad estimate of the other evidence at hand, and 
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knowledge of it before a final conclusion as to the diagnosis is made. 

Finally^ I will spend a few moments on the last bit of evidence we 
employ in abdominal sorgeiy^ and that is the X-ray. Almost as soon 
as Bontgen announced his discovery, the X-ray was appropriated by 
medical men and utilized^ and has been developed and is developing 
into one of the most important means of diagnosis that we have. At 
the same time^ an enormous amount of injury has been done by men 
who have relied too much upon X-ray evidence, and who have not 
been in a position to estimate its value in the sum-total of the evidence 
obtained in a particular case. A very great amount of unnecessary 
surgery has been done because of the misinterpretation of the X-ray 
findings. Hardly a week goes by that some patient is not brought 
into my office with an X-ray picture of the colon or of tiie stomadi 
being out of position, with the statement that Dr. So-and-So, a gen- 
eral practitioner, or an X-ray expert, finds that this colon is a low- 
lying colon ; that it should be tucked up into position ; that the stomach 
ifi( too low and should be hammocked up; that the cseeum is too big 
and too voluminous and it should be reefed ; that the ileoesacal valve 
is not competent, and that some operation should be done on it — all 
of these things based on X-ray evidence. As a matter of f act, it is 
evidence that has been poorly studied from a scientific standpoint 
and not properly interpreted. 

When we began to use the X-ray as a means of diagnosis in 
abdominal surgery we were greatly surprised to find that the normal 
position of the stomach was two or three inches lower than we used 
to think it was ; that it was away down sometimes in the false pelvis. 
When we began these studies we had a sort of fixed idea of what was 
the normal relationship of the large bowel to the rest of the abdominal 
contents, and we drew pictureef of a csecum passing up into the ascend- 
ing colon and shooting straight across the abdominal cavity and hold- 
ing up the splenic fiexure and going straight down on the left side into 
the descending colon, sigmoid fiexure, and rectum. After we had 
studied a large number of these X-ray findings we found that our 
preconceived ideas of the anatomy of the colon were not correct, but 
that frequently the individual was perfectly normal, and had a trans- 
verse colon that went down into his or her pelvis ; that very frequently 
we had a perfectly huge csecum without an abnormality, so far as the 
life of the individual wa£( concerned. We found such a piece of 
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evidence as this : in a neighboring city or state a very good X-ray man 
radiographed a number of patients, injected the colon with barium, 
and in a certain number of casee without much pressure he found 
ihere was regurgitation from the ileocecal valve into the first six 
or eight inches of the ileum. What do you suppose he did ! Instead 
of studying the problem in a ctoientific way, he at once jumped to the 
conclusion that these particular cases had insufSiciency of the ileocsBoal 
valve. Most of these patients came to him with the idea that there 
was some abdominal distress. The ileocsBcal valve was patulous, there- 
fore insufficiency of the ileocecal valve is the cause of the abdominal 
distre£(S, and in one year he did 128 laparotomies for insufficiency^ of 
the ileocsdcal valve. 

A careful analysis shows that if we would take this group of 
individuals who do complain of any abdominal distress, or take indi- 
viduals who do not complain of any abd(Hninal distresis, and fill their 
colons with the barium solution, there would be a considerable num- 
ber in whom the barium would go back into die ileum without any 
clinical evidence or history of any trouble whatsoever. 

For a time the X-ray was given altogether too much credit as an 
infallible aid in making a diagnosis in abdominal lesions. Fortunately 
in the last few years a very great deal of careful study has been 
devoted to the subject, and there is no single piece of evidence that is 
of greater importance in a large group of abdominal cases than 
the X-ray, properly managed and where the evidence ia properly 
interpreted. 
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Adenoma of thyroid gland (intrathoracic) Chronic mastitb 
Exophthalmic goitre Inguinal hernia 



Adenoma of Thyroid Oland {Intrathoracic). — ^The first case 
this morning is a woman^ married, forty-two years of age. For the 
past eight years the patient has noticed a small swelling in the 
front part of the neck, low down on the left side, whidi has grown 
harder and larger; it causes no pain and is not tender. Of late, 
upon eating, food has not seemed to go down, and when she coughs 
her ^^ wind is shut off." She has palpitation of the heart on slight 
exertion, ai^ climbing stairs, and is very nervous. Her hair has 
been falling out Her mouth and throat have been dry of late. She 
does not perspire easily; her skin has been hot. Appetite is good; 
no distress after eating. No jaundice, no constipation, no cou^, 
no hsemoptysis, no night-sweats. Four pounds loss in weight She 
has never had ced^na of the extremities except when pregnant 
Her sister has noticed a change in her voice. Nocturia, once ; polyuria 
during the day ; no dysuria ; no hsematuria. Menses started at fifteen ; 
always regular and not painful ; lately the fiow has been scanty. She 
has given birth to eight children, all living and well, the youngest 
seven years old; no instrumental deliveries, no miscarriages. Her 
family history is xmimportant as concerns this trouble. She has had 
measles, typhoid fever, and scarlet fever, otherwise has been well; 
never had tonsillitis, denies venereal disease in any form. She works 
all day and sleeps well. Her general physical examination is nega- 
tive except for the local examination of her neck. Her pupils are 
equal and regular and react to light and distance. There is a slight 
exophthalmos. Both eyes converge. No diminution in palpebral 
fissure. No von Graef e's sign. No increase in frequency of winking. 
Fine tremor of hands ; no tremor of toes. 

We think that this woman has an adenoma of the thyroid, origi- 
VoL. IV, Series 27—6 65 
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nating at the lower pole of the left lobe, and that about one-half 
of the adenoma is intrathoracic in location. It is probably about 
the size of a tangerine orange. She is being operated on for the 
following reasons: 

1. Because she has slight pressure symptoms ; 

2. Because she has slight symptoms of secondary hyperthy- 
roidism; 

3. Because her adenoma is partly intrathoracic in location; and 

4. Because of the danger of malignant degeneration in adenomata 
of the thyroid. 

She has hyperthyroidism to a slight d^ree, as evidenced by the 
slightly prominent eyes, by the fine tremor, by the tachycardia on 
exertion, by the loss of weight, and by the nervousness. This is 
secondary, not primary, hyperthyroidism. 

Of the two types of hyperthyroidism, primary and secondary, 
the former, or true exophthalmic goitre, is the type which originates 
in a symmetrically enlarged thyroid, irrespective of any new-growth. 
It comes on with no apparent cause. The thyroid is symmetrically 
enlarged, the right lobe usually being a little larger than the left 
It is more intense, as a rule, than secondary hyperthyroidism ; other- 
wise, so far as symptoms go, they are just the same. Secondary 
hyperthyroidism is a condition of hyperthyroidism which occurs 
because of, and following, the appearance of an adenoma of the thy- 
roid gland. The symptoms are just the same as those of primary 
hyperthyroidism, the condition differing only in cause. It is probable 
that the cause of hyperthyroidism in primary hyperthyroidism is an 
activity of nearly all the thyroid gland, while the cause of secondary 
hyperthyroidism is probably an activity of the thyroid cells within 
the adenoma. The treatment, therefore, of the two conditions is 
entirely different. Primary hyperthyroidism, in which the whole 
gland is activated, must be treated by the removal of a large portion 
of the thyroid gland, so that the remaining portion will secrete or 
functionate to the amount corresponding to that of a normally func- 
tioning thyroid. Hence in primary hyperthyroidism one lobe, the 
isthmus, and usually a considerable portion of the remaining lobe, 
must be removed. On the other hand, in secondary hyperthyroidism 
it suffices to remove the adenoma, and with its removal it is probably 
true that the overactivating cells are removed, those being the ones 
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that are in the adenoma. It is a fact, at any rate, that secondaiy 
hyperthyroidism is benefited or cured by the simple removal of the 
adencmia, the gland itself being untouched. 

We are now going to follow our general rule and operate upon 
this woman with local anaesthesia, combined with preliminary drug- 
ging. Local anaesthesia is not sufficient to do away with all of the 
pain. The anaesthesia is not sufficiently complete, so that some of the 
painful stimuli do not penetrate. If they do penetrate, the patient 
is excited, apprehensive, anxious, and the whole condition is thor- 
oughly undesirable in the treatment of thyroid diseases. In these cases, 
therefore, there must be an addition to local anaesthesia ; namely, pre- 
liminary drugging. Our method of preliminary drugging is scopo- 
lamine and morphine. We give these patients, two hours before the 
operation, one two-hundredth of a grain of scopolamine and one-fourth 
of a grain of morphine hypodermically. At the end of another hour, 
provided no untoward symptoms have occurred — and in a series of 
over 140 cases there have been no imtoward symptoms — ^we repeat 
this dose, giving another one two-hundredth of scopolamine and one- 
quarter of morphine. At the time of operation the patient is observed, 
and, if soundly sleeping, no more drugging is used ; if, however, still 
awake, one four-hundredth of a grain of scopolamine and no mor- 
phine is given. This means that approximately one-eightieth of a 
grain of scopolamine is given in two hours. Unfortunately, scopo- 
lamine is irregular in its action ; some patients are susceptible to it, 
others not. I should say that seven or eight out of ten patients react 
properly — ^what we consider properly — ^to scopolamine; that is, go to 
sleep and are not apprehensive throughout the operation, and in no 
way interfere with the procedure under local anaesthesia. Unfortu- 
nately the three others do not; of these some are slightly drowsy, 
others wide awake. In such cases it becomes necessary to use some 
other form of anaeslliesia in addition. It has been our custom at such 
times to administer nitrous oxide, particularly if the patient is 
apprehensive or anxious, or while we are pulling on the thyroid 
gland or dislocating an adenoma from the chest. We therefore always 
have ready a gas-oxygen anaesthetist in case the patient wakes up or 
becomes anxious or is suffering at all from the painful manipulation 
from dragging upon the gland. 

As regards the local anaesthesia, the percentage of novocaine solu- 
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tion is two per cent with 15 TniniTna of adrenalin to the ounce. We 
can use up to two ounces of this solution^ and in some cases more. 
It is injected into the skin, into the plalysma and subcutaneous fat, 
and along the borders of the stemomastoid and in the median line 
where the sternohyoid and sternothyroid join. Beyond this, novo- 
caine is unnecessary, as manipulation of the thyroid gland is not 
painful except when it is dragged upon; cutting the thyroid gland 
does not produce pain, nor does the introduction of hooks. If, how- 
ever, it is pulled upon, considerable pain is produced. One other 
point in regard to scopolamine and gas: But a very small amount 
of gas is needed to produce deep ansestheeia in these scopolaminized 
patients — ^just a whifF or two of gas will often set them to snoring; 
another interesting fact is that, although they be wide awake and 
apprehensive, once you get them to sleep with nitrous oxide you can 
take off the nitrous oxide and they will remain asleep a long time, 
but if you wake them by a painful stimulation it may again become 
necessary to give the gas. 

(The patient is brought in and infiltration b^un.) 
You will notice the white wheal which appears at once with the 
proper introduction of the novocaine solution into and not beneath 
the skin. This is the so-called collar incision. Notice that it is not 
easy to get the proper introduction of the novocaine between the 
skin. The skin is thin and the needle must go directly into it With 
the proper injection of the novocaine solution, we can fed the disten- 
tion of the skin between the thumb and index-finger. The next infil- 
tration is into the plalysma and subcutaneous fat (Incision made.) 
This is the advantage of two per cent novocaine solution : you do not 
have to wait for ansesthesia; you can b^n your incision at once. 
The platysma and skin, you can see, are separated by blimt dissection 
at first and along the line of the marked-out incision. We will now 
tie these small veins beneath the skin so as to get them out of the 
way and turn the flap up. We now dissect the skin and platysma. 
Here are the large anterior veins of the neck, which we try to avoid. 
There is the edge of the stemomastoid. This is the edge of the stemo- 
mastoid on the other side. This is a small incision, because the ade- 
noma lies near the middle line, and we think we can get at it easily. 
You will notice there is very little goitre to be seen, yet you will be 
surprised at the size of the adenoma when it is taken out of the thorax. 
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(Success in these thyroid cases under local anffisthesia depends on 
gentleness of manipulation; there is no place for hasty pulling and 
hauling in this kind of surgery,) We now introduce novocaine along 
the anterior edge of the stemomastoid on either side, and in the 
middle line where the sternohyoid and sternothyroid join. We sepa- 
rate the sternohyoid and sternothyroid on either side at the middle 
line, and then come directly to the goitre. We separate the sterno- 
hyoid and sternothyroid from the anterior surface of the gland itself 
by blunt dissection with the finger until the finger is well out under 
the edge of the stemomastoid. Next we separate the edge of the 
stemomastoid from the sternohyoid and sternothyroid so that they 
may be clamped and cut well out beneath the stemomastoid. It may 
be possible that I can get along with cutting the muscles transversely 
on but one side, although there is no point, I believe, in being handi- 
capped in these goitre operations by lack of exposura Here is the 
thyroid and below is the capsule of the tumor. This is the notch 
of the sternum, and the remaining portion of the tumor is in the 
thorax. The tumor is sufficiently large so that I vrill cut the muscle 
on the other side. On this side I again separate the sternohyoid and 
sternothyroid and cut betwe^Q clamps as on the other side; notice 
that the large anterior veins will be included in the clamp, so that 
bleeding will be taken care of. The goitre is now well exposed 
except for a few musde-fibres over the anterior surface which we 
will separate, and here is the adenoma. 

My finger here goes well down into the thorax; in the delivery 
of intrathoracic adenomata it is first necessary to be sure that they 
are entirely freed well down to their lowest limit; otherwise, if they 
are dragged out of the chest, small bleeders may be left inside which 
produce hsematomata and result in infection and serious pulmonary 
conditions. This runs fairly well down into the chest. One must get 
into the right layer of these adenomata or they will not deliver. It 
is going to be difficult to deliver, because it is firmly adherent to the 
trachea. This is what hurts (the pulling). These adenomata all 
have a capsule which consists of dense connective tissue; it is due to 
the effect of the adenoma acting as a foreign body in the gland. In 
fact, the adenoma is a foreign body; it becomes surrounded with 
connective tissue just as any foreign body, and with its expansion 
this connective tissue becomes condensed until it produces a definite 
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capsule, which you can see plainly now under my scissors. There is 
the capsule, and now I think I shall be able to deliver this tumor ; 



Fia. 1 
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Showing how adenomata of the thsrroid beoome intrathoraeie in location. Note that a* the 
lower pole inereasee in diameter the upper pole will be dragged downward until it may eventually 
disappear into eheet. 

no, it is SO firmly adherent that I shall first have to dissect it from 
the trachea. Kow it begins to come up a little bit better, but the 
adhesions are very firm. You notice the effect of pulling, producing 
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a cough. Theee adhesiana are 8o firm that delivery is quite difficult. 
At last we have the lower pole delivered and can begin to clamp its 
blood supply off. You see^ this U the first real pain she has suffered, 
and this is due entirely to dragging on the tumor. This will be over 
in just a minute. The tumor is now being excised from true thyroid 
tissue in which it rests. 

There is the adenoma, now completely freed. I think you can see 
just how the adenoma lay in the chest See Diagram I, illustrating 
how adenomata become intrathoracic, and Fig. 2, showing tumor 
after removal (note pear-shaped intrathoracic portion). 

This diagram shows how intrathoracic adenomata must become 
pear-shaped eventually. They will become pear-shaped with the 
larger end down for the following reasons: once the adenoma gets 
into the chest, the funnel shape of the chest always! permits the 
lower portion to expand, while the upper portion is contracted by 
the narrow thoracic aperture, so that the portion which is above 
may be only a small nodule, while that portion in the chest may be 
of considerable diameter. As the intrathoracic portion enlarges, it 
must taper toward the top by drawing down the extrathoracic part. 
Often the adenomata, which are located largely within the chest, 
are considered of no importance by the family physician or by the 
patient because die part that is visible is but a very small portion, 
and the part that i^ intrathoracic is overlooked. 

These vessels must now be ligated securely to avcnd the danger 
of secondary hemorrhage. Notice the depth of the hole from which 
this adenoma is delivered. The bleeding is now all controlled, and 
we will restore the neck by suturing the cut muscles. These are 
sutured with mattress sutures to grasp any of the veins on or in the 
muscles and control any possible bleeding from the cut ends. (You 
will notice that these needle-holders are copper-plated, which is for 
the purpose of distinguishing tiiem from the other instruments which 
closely resemble them and are nickel-plated.) These muscles are 
now sutured together and the flap is restored ; first, the platysma is 
sutured with interrupted stitches to prevent spreading of the wound, 
and then the skin with horsdiair and an intestinal needle — ^that is, a 
round needla Too much care can not be exercised in suturing the 
wound for accurate approximation, inasmuch aa the scar is practically 
always visible in women. 
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In order that you may obtain a oorrect impresaion of how much 
patients suffer with this method of preliminary drugging and local 
ansBSthesia, I'shall ask the patient when I get through to tell you 
honestly just how much she suffered. The patient says, " Nothing," 
and that she felt it only once when I was pulling it out 

Exophthalmic Goitre. — The next case is a primary hyperthy- 
roidism or exophthalmic goitre. She is forfy years of age, widow, 
bom in Nova Scotia. For the last few years the patient has felt 
run down and weak. That is a frequent history with exophthalmic 
goitre cases; they are run down and weak, or suffer fr(»n nervous 
collapse or some similar condition, which is later found to be due 
to hyperthyroidism. She ^ys she seems to have no strength at 
alL She has done her own housework and worked hard to take 
care of her husband, a paralytic She cries easily and '' troubles 
all over." She has palpitation, and on the slightest exertion be- 
comes dyspnosic. At times her flesh seems to be burning all over. 
Her skin itches and she perspires very easily. All these are typical 
symptoms: the itching skin, the subjective feeling of heat, the fre- 
quent and free perspiration. She has night-sweats even in cold 
weather. During the last few years her hair has been falling out, 
and recently it has turned gray. Her friends have noticed a bulg- 
ing of the eyes, though she was not aware of it herself. Strange 
to say, many of these cases do not notice exophthalmos until tiieir 
attention is called to it Her people say her voice has changed. 
Becently she has noticed a small swelling in the neck. Her appe- 
tite has been always good, and of late has increased. The metabolism 
is increased in hyperthyroidism, and the appetite must likewise in- 
crease to keep up with it; imfortunately the activity of the metabo- 
lism is so great in the toxic stages of exophthalmic goitre that patients 
can not eat enough to keep up with the overactive metabolism, with 
the result that ihey lose weight But in practically all toxic cades 
of exophthalmic goitre you will find that the organism makes an 
attempt to keep up with the additional burning up of material by 
increased appetite. She eats large meals and eats very much be- 
tween meals, yet, notwithstanding this fact, she has lost twenty-two 
pounds in the last eight months. She has di£Soulty in swallowing 
food, and states that she has to take a drink of water to wash the 
food down. The bowels had moved regularly until recently, when 
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Micropbotograph shows a duct greatly dilated and almost completely filled with alveolar and 
solid masses of tumor-cells. Notice in the secretion numbers of endothelial leucocytes, most of 
which contain fat or pigment. While the duct is filled with the new growth, there is no tendency 
to go beyond the basement membrane. 
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she suffered with diarrhoea, from ten to twelve moYements a day. 
This, too, is diaracteristic She has polyuria, no dysuria nor 
hssmaturia. 

Menstrual histoiy: Since eighteen, and always regular until the 
last few years, when intervals have occurred of two to three months. 
That is another characteristic of hyperthyroidism. She has never be^i 
pr^nant, as she does not care for children ; no miscarriages. During 
the last few months her breasts have become painful and large, a not 
uncommon occurrence in hyperthyroidism. No history of goitre 
appears in her family, and her past history is unimportant Her 
pupils are equal and react to light and accommodation. There is a 
slight lagging of the lids, a definite widening of the palpebral fissure, 
and a well-marked lack of convergence in the right eya She has a 
small diffuse swelling, soft and symmetrical, evidently an enlarged 
thyroid. She has distinct oedema of the left ankle. There is a fine 
tremor of the fingers and toes. This woman has a true primary 
exophthalmic goitre. She has had scopolamine and morphine in the 
same amounts as the other patient. 

We shall remove one lobe, the isthmus, and part of the other 
lobe. In these toxic cases more than half of the thyroid must be 
removed — one lobe, the isthmus, and from one-fourth to one-half of 
the remaining lobe. In these cases a well-marked benefit and prac- 
tically a complete cure may be expected. 

In the facial expression, the anxious, apprehensive, drawn, excited 
countenance within a few days will be replaced by a calm, peaceful 
expression. Within two or three months a well-marked gain in weight 
will appear. Within two weeks there will be a well-marked diminu- 
tion in pulse-rate and nervousness, and excitability will be markedly 
diminished within a montii, and, in tiie successful cases, entirely lost 
There is a complete change in the personality of the individual ; in 
fact, I have repeatedly said in regard to these cases that there is no 
operation in surgery which gives me such satisfactory and immediate 
results. There are no patients whom I operate upon whom I would 
rather see returning than these cases of exophthalmic goitre which 
have been subjected to partial thyroidectomy. I am always glad to 
see them, because they look and feel so much better. 

As you will see, it is a different operation from the removal of 
an adenoma. These glands are vascular, and the hemorrhage is apt 
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to be profuse unless the vessels are carefully ligated. The novocaine 
is introduced as in the previous casa Inasmuch as we must expose 
the superior thyroid vesseb, the incision must be longer and the 
ends of the incision turned up so that a larger flap may be obtained. 
The patient is now soundly sleeping and snoring. This illustrates 
very well to you the variability in the effect of scopolamine: this 
woman had the same dose as the previous case and is snoring; the 
other was wide awake during the entire operation, but was not hurt 
except when the tumor was pulled out of the chest We turn the 
external portion of the incision upward in order that we may easily 
get at the superior thyroid vessels. The next injection is made into 
the plal^sma and subcutaneous fat. For me this is the ideal anses- 
thesia for exophthalmic goitre. The woman is asleep, is unappre- 
hensive, and her pulse will go down while the operation is being 
dona She is now asleep and will sleep for about six hours after 
the operation, and will be practically free from the psychic shock 
that plays a great part in the mortality of exophthalmic goitre. 

You will observe the difference in vascularity even in the skin 
incision. Notice that the veins of the neck are not adherent to the 
platysma, but to the sternohyoid and thyroid. We will try to dissect 
this flap off the anterior veins without cutting them, though sometimes 
it is impossible. Now the anterior musdee of the neck are well 
exposed. We will infiltrate the edge of the stemomastoid with novo- 
caine. The anterior edges of the stemomastoid are now infiltrated, 
and also the middle line. We dissect off the edges of the stemo- 
mastoid so that we may cut the longitudinal muscles well omder 
them; then separate the muscles in the middle line down to the tiiy- 
roid. This dissection is carried down to the surface of the gland. 
There is the thyroid — ^you can see the veins on its anterior surface. 
The muscles are separated from the surface anteriorly, then on the 
opposite sida I can now show you the thyroid gland plainly; there 
is the lobe on the left side, and there is the gland with a few muscle- 
fibres on this side over the anterior surface. 

We will now remove this lobe, the isthmus, and half of the other 
lobe. That is the superior thyroid artery and vein ; we must be care- 
ful that none of them gets left behind. It is very much better to Hgate 
the superior pole of the thyroid firsrt, to start the thyroidectomy at the 
superior pole rather than the inferior, because the gland peels out of 
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the capsule very much better in thi8 direction, as I shall show you. 
You can now see the gland coming out of the capsule. The parathy- 
roids and recurrent laryngeal are left behind. We put snaps on the 
edge of the capsule so that it is always demonstrable. Here ie( the small 
vessel running between the capsule in the gland, which is clamped 
and cut We next b^gin to roll the gland inward so that the posterior 
surface is exposed. There are the branches of the inferior thyroid 
artery, the capsule having been wiped off and left behind intact. 
(Patient groans.) Again it is the dragging which causes the pain. 
There is the inferior tiiyroid vein, and we are now ready to rraiove 
the gland, having controlled the main vessels; a few on the trachea 
will have to be clamped, as the isthmus is dissected from it. Here is 
the trachea, and the gland is now dissected over to the other side; it 
is now clamped at the isthmus by a half -curved clamp which controls 
the bleeding. The isthmus is now sutured over and over with plain 
catgut The vessels are now tied; ihey are very delicate and will 
not stand any pulling whatever. That is the inferior thyroid artery 
tied in two places, both its branches, never as a trunk. By tying the 
branches we avoid the recurrent laryngeal nerva (Patient groans and 
moves and is given some nitrous oxide gas.) 

Observe how quickly this patient goes under the influence of the 
gas. There is one lobe and the isthmus out. We will now remove a 
portion of the other lobe. The superior pole is pulled up with double 
hooks. The superior vessels are expoE^ and tied. Here is the upper 
pole of the gland well exposed and wiped out, and all of the blood sup- 
ply controlled. We next clamp off what we think is enough of this 
gland and cut it away. This portion of the thyroid will drop back 
into this space. Observe how a single administration of gas has car- 
ried her on through this ; that is, we have succeeded by the gas in get- 
ting her back to sleep again. I^ote what a small portion of the thyroid 
is left More novocaine is injected just below the sternal notch for 
the drainage incision, so that the incisions are not interfered with. 
A cigarette drain is put in down alongside of the trachea. 

We are now ready to restore the neck just as in the previous 
case. We must be careful not to sew this drain in, as the stitches 
are inserted in the muscles. We sewed one in with chromic catgut 
a little while ago, causing considerable trouble in removing it Doctor 
Einnie will now sew up the skin and platysma. This bulging drain 
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we do not care for; it will be removed in three days. She has slept 
practically throughout the entire operation. 

Chronic Mastitis. — The next case is a woman, fifty years of age, 
married. Last fall she noticed blood coming from her right nipple. 
About one month ago she observed that the breast was enlarging, and 
it haet been continuing to enlarge since. One week ago she consulted 
her physician, who referred her to us for operation. The remainder 
of her history is unimportant. General physical examination is 
negative except for tiie condition of the breast. Right breast pre- 
sents a tumor about the size of a lime b^ieath the nipple and slightly 
to the right of it, irregular in outline, indurated, infiltrating sur- 
rounding tissues, and adherent to the skin. There are no glands to 
be felt in the axilla. 

There are certain things about this tumor which to our minds 
make it appear malignant First, the bloody discharge from the 
nipple is extremely suspicious of malignancy, although it may occur 
without malignancy. I^ext, it is adherent to the skin, which is also 
extremely suspicious; and, next, the tumor is indurated, irregular 
in outline and not sharply defined. Tumon^ adherent to the pectoral 
fascia or skin are very apt to be malignant. We will excise the 
tumor with the surrounding breast tissue, taking care not to cut into 
the tumor, and we will then send it to the pathological laboratory for 
immediate diagnosis. 

Immediate pathological report on frozen section is chronic mas- 
titis. Having excised the breast so that no breast tissue remains, the 
wound is closed with buried sutures of catgut and skin stitches of 
silkworm gut. Inasmuch as this is a benign tumor, the axilla will 
not be dissected and the pectoral muscles will not be removed. 

This case is extremely interesting and instructiva It indicates 
that in a woman of this age the diagnosis between chronic mastitis 
and malignancy may not be easy ; in fact, may be impossible, except 
by microscopical examination. 

We have removed the entire breast in this case because of the 
danger of malignancy appearing in it later if any breast tissue be 
left behind. It is generally believed that malignant d^eneration 
appears in breasts affected with this condition in from ten to fifty 
per cent, of the cases. In view of this fact, we must assume, par- 
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ticularly in a woman of this age^ that this is a precanceirous condition 
and remove it entirely. 

If this had occurred in the breast of a young girl, for instance, 
we believe that we would be justified in removing only the affected 
part of the breast through a marginal incision and keeping the young 
lady under observation for a considerable period of time. 

Although this woman did not have glands in her axilla, I wish to 
impress upon you that glands not imcommonly appear in the axilla 
with chronic mastitis, thus causing this condition to simulate that of 
carcinoma still further. 

Beport on frozen section (Fig. 3) from pathological department 
by Dr. Edgar S. Medlar : 

The gross specimen consists of a breast in which is felt, on pal- 
pation, a firm nodule, about 2 Cm. in diameter, lying beneath the 
nipple. On section this area is foimd to be a cyst filled with blood. 
Near by is another similar area, which on section is found to be 
cystic. The wall of this <^st appears granular in one place. Scat- 
tered throughout the breast are other cysts, averaging about the size 
of a pea. Many of these are filled with blood. Oross diagnosis: 
Chronic mastitis. 

Microscopical. — Section shows marked dilatation of glands, some 
of which are filled with blood ; others are filled with finely granular 
material in which are deposited cholesterin crystals. There are a 
number of old hemorrhages undergoing organization. Aside from 
these organizing hemorrhages, marked areas of chronic inflammation 
are found. In some of the cysts filled with the homogeneous secre- 
tion are large numbers of endothelial leucocytes filled with fat and 
with a light-yellowish pigment Arising from the wall of several 
of the. cysts are papillary and solid growths of epithelium which 
partially or completely fill the lumen. In some places the tumor- 
cells are growing beneath the old epithelial lining, but in no place 
was there found any invasion of tissue beneath the basement mem- 
brane. Mitotic figures are numerous. 

The case is one of marked chronic mastitis complicated by hemor- 
rhage and cyst formation. The new growth of the glandular epithe- 
lium is to be regarded as mildly malignant or, perhaps better, as 
precancerous. In such cases radical operations are not necessary, 
but the breast should always be removed. 
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Inguvnal Hernia. — The next case is a woman, fifty-five years of 
age, bom in Russia, and married. For tiie last five years patient 
has noticed a swelling in the right groin, small at first and growing 
larger. When the patient is recumbent the swelling goes down ; she 
can reduce it with her hands. It causes some discomfort on walk- 
ing; otherwise is not painful. Remainder of physical examination is 
negative. 

This woman has a right inguinal hernia on which we propose to 
do a herniotomy. There are two types of hernia operation ; that is, 
for practical purposes there are but two types: (1) The Bassini 
operation, in which the cord is transplanted between the internal 
oblique and the external oblique; (2) the Andrews-Ferguson opera- 
tion, in which the cord is left behind the internal oblique and con- 
joined tendon and emerges directly over Poupart's ligament near the 
spine of the pubes. There are very many other operations bearing 
their originators* names, but they are largely concerned with the 
method of dealing with the sac. It is our custom in indirect hernia 
or oblique hernia to use the Andrews-Fei^son operation ; in doing 
this operation I wish to call your attention to a metiiod of delivering 
the sac by separating the fibres of the cremaster, which we think 
makes the operation very much easier and simpler, vrith less danger 
to the cord and less danger of hsematoma; it likevrise makes suture of 
the internal oblique and the conjoined tendon to Poupart's very 
much easier, since veins, vas, and fat are kept within the cremaster 
and so from bulging up into the wound. We will demonstrate it 
to you on the case when she comes in. 

The incision for an inguinal hernia is about two fingers^ length 
above Poupart's ligament and parallel to it. This incision is carried 
through fat and superficial fascia down to the aponeurosis of the 
external oblique. There are numerous superficial veins which must 
be clamped and tied. Here is the external oblique and the external 
inguinal canal, which is clearly marked by the intercolumnar fibres 
running transversely just above the ring. My finger, you can see, 
is now in the lax, external ring. There are the intercolumnar fibres 
which mark the ring. The external oblique is now cut up through 
the upper portion of the ring, care being taken not to cut off the ileo- 
ingninal nerve, which runs here on the edge of the internal oblique 
muscle. The external oblique iet clamped and stripped back with a 
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Showing the cremaster envelope held open and the eao bulging down beneath 
oremasterio fibrea at the top. 
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Showing restoration of the cremaster with the resulting clean canal facilitating 
the introduction of suture between conjoined tendon and Poupart's ligament. 
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piece of gauze, exposing the conjoined tendon. The lower portion 
of the external oblique, the reflection of which is Poupart's liga- 
ment, is wiped back, and Poupart's ligament then comes out plainly. 

Now the point I wish to make in this operation is the method of 
delivering the sac from the cremaster muscle. Here is the lax 
cremaster muscle which surrounds the i^ac of the hernia. We pidc 
up the cremaster and separate it in the direction of the fibres, grasp 
either side with a hsomostat, and the sac can be seen clearly at the 
upper part of the canal, grayish white in color and bulging down 
into the canal. Notice how the cremaster is left as an envelope 
surrounding the sac (Fig. 4). Notice that in oblique hemi» the 
vaet deferens, which you can see plainly, is behind the sac. Now I 
think I can demonstrate very plainly to those of you who are close 
at hand the pale thin edge of the sac as it turns here. This is a 
thin, delicate sac; you can see the edge of it at this point We will 
pick that up. Now you can see the pale color which characterizes 
the sac from the surrounding tissues. That id opened, its edges 
grasped, and the shiny peritoneal lining is plainly visible. Observe 
how easily it dissects out of this envelope of cremaster fibres. The 
assistant holds the adhesions on the stretcher and they are cut, care 
being taken that the cord is not cut. The cord is seen behind the 
sac When the adhesions are cut, the sac is wiped out of the enve- 
lope of cremaster fibres, and is freed well up to its neck. First we 
investigate the contents of the sac and reduce any possible omentum 
or small intestina It is then twisted on itself so that if a piece of 
omentum or intestine should get back into it, it will be reduced 
into the abdomen by the gradual twisting of the sac This is then 
transfixed with a needle and ligated high up on its neck. The sac 
is now cut about half an inch frcxn the ligature so that there is no 
danger of slipping. The cut end of the sac is carefully observed for 
possible bleeding. None is found, and it is dropped back into the 
abdomen. 

We now have left this envelope of cremaster fibres which we will 
suture. Notice when they are sutured that the cord lA within the 
cremaster and covered by these sutured fibres ; also notice that tjie 
ingninal canal will be perfectly clean and free so that the sutures 
between the internal oblique, conjoined tendon, and Poupart's may 
be put in without diiBculty (Fig. 6). Inasmuch as the suture of 
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the cremaster bears no strain, a continuous suture is quicker and 
easier to introduce. 

You can see that the cremaster has been entirely restored, the 
cord is bdiind, and the inguinal canal is now free of bulging cord 
or veins, so that the kangaroo sutures may be put in without difficulty. 
Notice the course of the ileo-inguinal and ileohypogastric nerves. 
We shall be careful that these are not grasped in the sutures, because 
the ileo-inguinal has a portion which supplies sensation over the 
thi^, and if it is grasped hypersesthesia is produced over this portion. 
The first stitch goes through the internal oblique and conjoined tendon, 
a good bite being taken of the ligament Because of the liability to un- 
tying, kangaroo tendon should be cut so that about half an inch is left 
(This AndrewsrFerguson operation is best used in oblique hernia, 
because in this type of hernias the conjoined tendon is not attenuated ; 
in direct hernia the conjoined tendon is thin, atrophied, and does not 
allow of good approximation to Poupart's ligament at its lower 
portion.) Sutures are introduced until the inguinal canal is closed, 
except for a small triangular area beside the pubes, into which the 
tip of one's little finger may be barely introduced. This is the last 
stitch, and care must be used to see that a good bite of Poupart's 
ligament is obtained. It barely admits the tip of the little finger. 
The external oblique is united with plain catgut, and the skin with 
silkworm gut These stay stitches go through skin, superficial fascia, 
and pick up the edge of the external oblique; they have two advan- 
tages : (1) They bring the bottom of the wound to the top and obliterate 
dead space, and (2) they take most of the strain in vomiting. 
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Diagnosis is the point around which revolves the conduct of 
every surgical case. Especially is this true of ureteral calculi. This 
discussion has to do^ not with an ediaustive technical consideration 
of differential diagnostic methodic dealing with numerous urological 
conditions, but with pointing out certain diagnostic pitfalls which 
are ever present, wherein the symptoms due to the presence of a 
calculus are not easily recognized as of urological origin, and with 
emphasizing the need of more frequent urological investigation pre- 
ceding much abdominal surgery. 

Considerable speculation exists regarding the genesis of ureteral 
calculi. Eeyes ^ dismisses the subject in his usual direct manner by 
saying, '^ All ureteral stones are kidney stones." If this be true, as it 
undoubtedly is, in at least a majority of the cases, we must inquire as 
to the conditions existing in the particular locality of the stone be- 
fore its migration. Fowler,* after reviewing the literature on the 
etiology of renal calculi, is inclined to consider infection as a predieh 
posing factor of prime importance, supplementing this by calling' 
attention to the question of unnatural drainage of the lower calyces, 
even when the kidney is in normal position, and as being more pro- 
nounced when in prolapsus. Continuing, he describes in detail his 
operation for kidney anchorage to overcome this condition. 

It is an undisputed fact that the presence of stoned in any of the 
organic cavities is ahnost invariably preceded by the presence of 
some foreign substance, be it infection, blood-clot, or foreign body. 
Vol. rV, Series 27—6 81 
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In view of this fact, the theory of infection se^us entirely tenable. 
A possibility that has suggested itself to us — on account of findings 
in some of our recent cases — ^is that, following infection in a sacculated 
portion of the ureter, genesis of the calculus had occurred at this point. 

THE SYMPTOMS AND DIAGNOSIS 

During the early history of certain ccmununities, justice was 
frequently administered first^ and investigations conducted at leisure, 
if at all. If the histories of a large number of surgical cases were 
accepted at their face value, one taught acquire the impression that 
the foregoing principle had been applied in certain cases of abdominal 
surgery. Let ns see: Cabot,^ in a study of 153 cases of ureteral 
and kidney stone at the Massachusetts General Hospital, noted that 
26 abdominal operations — other than for stone — ^had been done in 
efforts to relieve symptoms due to the presence of calculi. 

In a review of 450 cases of stone operated on at the Mayo Clinic, 
Braasch * found that 143 patients, or practically one-third, had had 
laparotomies previously performed elsewhere for relief of pain. The 
cases collected at the above clinics are drawn from a considerable 
territory and are, we think, a fair representation of general con- 
ditions. 

From the foregoing only one conclusion can be drawn: cer- 
tainly a thorough urologic examination could not have been made in 
these cases. Some sort of due, from the urologic findings, must 
surely have directed one to a correct diagnosis in a much larger per- 
centage of the cases. 

Conditions Confounded with Calculus, — Let us first consider the 
several roles assumed by the calculus that frequently mislead ex- 
perienced operators into performing laparotomies which yield such 
disappointing results. 

Pain is the instigating factor which impels the patient to seek 
the advice of a physician in all cases where calculus is diagnosed as 
some other condition. Pain is the false guide that leads the un- 
wary operator into diagnostic pitfalls from which he is able, with ill 
grace, to extricate himself. Pain alone is not a dependable symp- 
tom, irrefilpective of its character or location. It may simulate cal- 
culus when no calculus is present, and, when due to calculus, may 
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present a picture of some condition entirely foreign to the reality. 
Pain, as a symptom of calculus, may be confined to the upper or 
lower abdomen, or both. Pain in the upper abdomen caused by 
ureteral calculus is due to distention within the kidney from back 
pressure by reason of ureteral occlusion due to lodgement of the 
calculus. When in the lower abdomen the pain is due to local inflam- 
matory processes taking place in the ureter or surrounding tissues, 
following the lodgement of the calculus. This pain, in many in- 
stances, may not be confined to the r^on of the ureter, but may be 
referred to any portion of the lower abdomen* 

Squier,*^ in discussing renal pain, states that the four main patho- 
logic conditions apt to be confounded with renal lesions by reason 
of this symptom are: (1) coincident disease of the gall-bladder and 
ducts, (2) gastroduodenal ulcer syndrome, (3) appendicitis, and 
(4) affections of the large intestine. Pain as a i^mptom due to the 
above is largely confined to the upper abdomen. 

Considering pathologic conditions in the lower abdomen likely 
to be confounded with ureteral calculus, we would append the above 
by including (1) affections of the Fallopian tubes and ovaries in the 
female, (2) affections of the vas deferens and seminal vesicles in the 
male, and (3) vesical calculus. 

It is not those cases in which pain, due to ureteral or renal 
lesions, is typical or classical that we wish to consider, but those cases 
in which this symptom is positively atypical, and in which from this 
symptom alone a correct diagnosis can seldom be made. 

A calculus may become lodged and produce occlusion of the 
ureter and be responsible for symptoms commonly encountered in 
any of the previously enumerated pathologic conditions wherein 
pain is referred to the upper abdomen; namely, diseases of the 
gall-bladder and ducts, gastric or duodenal ulcer, appendicitis, and 
affections of the large intestine — mostly obstruction. General ab- 
dominal pain, nausea, and vomiting may be present — and, appar- 
ently, the only symptoms present during the onset of either of the 
above conditions or in renal colic. 

Many writers on general diagnosis, in discussing this situation, 
contend that a simple microscopical urinary analysis shows blood 
or pus, or both, with ureteral calculus. Undoubtedly this is true in 
the usual run of cases, but it is the unusual cases which we wish to 
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consider, and it is with the unusual cases that most mistakes are 
made. We can hardly conceive of a competent surgeon opening an 
abdomen in any of the above conditions without some sort of uri- 
nalysis having been previously made; but the thing we wish to point 
out in this connection is that a negative urinalysis does not exclude 
calculus in the unusual cases. Cabot,* in reviewing 150 cases of 
proved calculus, found the urine normal in 14 per cent on several 
repeated examinations. 

What, then, is the answer ? Only one logical conclusion. When 
dealing with pathologic conditions, causing abdominal pain, unless 
stone in the ureter can be ruled out by some diagnostic factor directly 
in favor of the other condition, a complete urologic examination 
should be mada This we shaU discuss later. 

In the conditions previously classified as existing in the lower ab- 
domen — ^namely, ovaritis and salpingitis, seminal vesiculitis and 
vasitis, and vesical calculus — the pain ii apt to be more local in char- 
acter and accompanied by local tenderness. 

For the purpose of comparison, let us briefly consider each of the 
forgoing conditions as against ureteral calculus, presupposing the 
absence of the classical symptoms of ureteral calculu£r; namely, pain 
and tenderness over the ureter, with pain radiating to the groin and 
inner thi^, scrotum, or labia ; blood or pus in the urine. 

1. Pain in the upper right abdominal quadrant, radiating to the 
back, intermittent and excruciating, may be present in either ureteral 
calculus or gaUrstone colic. Toxic jaundice may exist with calculus, 
simulating the obstructive jaundice following occlusion of the com- 
mon bile-duct Evidence indicative of obstruction of the cystic or 
hepatic duct should be: rising temperature, high leucocyte count, 
local tenderness, and possible demonstrations of shadows in gall-blad- 
der r^on by X-ray. Without these, or with blood or pus in tiie 
urine, a urologic examination to exclude calculus should always be 
made before exposure of the gall-bladder. 

2. Pain caused by calculus lodged in the ureter just outside the 
kidney pelvis may give rise to pain simulating gastric or duodenal 
ulcer. This pain may be entirely confined to the epigastrium; it 
may be constant or intermittent in character. In ulcer, one should 
find local tenderness and gastroduodenal changes as demonstrated by 
stomach analysis and the X-ray findings with ingestion of bismuth 
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or barium. Again^ the 8<H;alled " hunger pain " existing with ulcer 
should be followed by relief after food ingestion. When likely to be 
confounded, ulcer or calculus is usually of the so-called "chronic 
type/' and ibnple time exists for urologic examinations in the doubtr 
fulcasesr. 

3. Appendicitis is, probably, the diagnosis most often made when 
symptoms due to ureteral calculus receive a misinterpretation. The 
onset of either may be heralded by diffuse abdominal pain, vomitr 
ing, and, later, local tenderness over McBume/s point, especially 
when a calculus is lodged in the lower right ureter. Bectal palpa- 
tion may elicit tenderness in either condition when the appendix dips 
down into the pelvigf. Hsematuria may be found in either. The 
principal diagnostic factor, as between appendicitis and calculus in 
the early stage£(, is the presence of an ascending temperature and 
leucocytosis in the former and an almost constant absence of these 
in the latter. In the chronic conditions a decision must be made from 
the evidence furnished by complete digestive and urologic findings. 

4. Intestinal obstruction is the role sometimes assumed by ureteral 
calculus. Although rare, this mistake in diagnosis occurs. In some 
cases of calculus the diffuse abdominal pain and vomiting, when ac- 
companied by abdominal distention, are suggestive of obstruction. 
Intestinal obstruction, however, as a usual thing, if observed closely, 
soon shows symptoms peculiar to obstruction. If a diagnosis can not 
be made with certainty, the urologist should be required to rule out 
ureteral calculus before operation. 

In the lower abdomen, affections of the ovaries. Fallopian tubes, 
seminal vesicles, and vas deferens are interesting, in this connection, 
chiefly because a calculus may be present in the lower ureter coinci- 
dently with these conditions. Frequency and tenesmus with slight 
hsematuria or pyuria may accompany either condition. 

Symptonur due to inflammatory changes in these pelvic structures 
may overshadow symptoms due to a calculus which may entirely 
escape the attention of the attending surgeon. This possibility should 
be kept in mind and urologic examinations made in doubtful cases. 

Frequency of urination, with attendant vesical distress, commonly 
seen in vesical calculus, is, at timect, the outstanding symptom in 
cases of ureteral calculi. Becords show that not a few normal blad- 
ders have been opened for the purpose of removing a vesical calculus, 
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much to the chagrin of the operator. The most elemental sort of 
cystoscopy would have made these monumental blunders impossible. 

TECHNIC OP UEOLOGIC EXAMINATION TO DETERMINE PBESENCE OF 

XJBBTEBAL. CAI<CIJLI 

Not many years have passed since operations were performed for 
the removal of ureteral calculi, where the diagnosis was based on clin- 
ical observation alone. Naturally, this practice furnished many un- 
pleasant surprises for the operator. To-day the competent surgeon de- 
mands more substantial evidence. Conclusive evidence of calculus 
— ^retained calculus — can be obtained from just two sources; — ^the 
X-ray and the cystoscope. In a certain percentage of the cases a 
combination of both is imperative, as the evidence derived from 
either, alone, is subject to error. 

Cabot,'' in a graphic discussion of " Errors in Diagnosis of Renal 
Calculus," has aptly said : " To the trained urolc^t the most inter- 
esting man-traps are £(et for him by his association with the imagi- 
native radiologist Of the cases coming to us with symptoms referable 
to the kidney, and more or less typical of renal colic, a considerable 
number are reported as showing shadows in the course of the urinary 
tract which, according to the temper of our expert brother, are said to 
be probably calculi or probably not calculi. So far as I can deter- 
mine, the probability depends largely upon whether he has recently 
been mistaken on the positive or the negative side. A burnt child 
fears the fire, but, as the radiologist is situated between two fires, he 
can take refuge in either, to the confusion of the urologist" This 
is equally true in cases of ureteral calculi. Without the cystoscopist, 
the radiologist^ in dealing with cases of ureteral calculi, is '^ a ship 
without a rudder." Phleboliths, calcified tuberculous glands, and 
other shadow-casting agents may be located along the course of the 
ureter. The diflFerential diagnosis rests with the cystoscopist. Con- 
clusions must be drawn from the following: 

1. Intravesical cystoscopic observation. 

2. Ureteral exploration with wax-tipped catheters. 

3. Badiographs with shadowgraph catheters in the ureters. 

4. Ureterograms with the ureters filled with thorium, coUaigol, 
or other shadow-casting agents. 

5. Urinalysis. 
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1. Intravesical Cystoscopic Observation, in this connection, is of 
value for two purposes. It reveals whether or not vesical calculi are 
present It shows the condition of the ureteric orifices and whether 
or not a calculus is lodged therein. 

2. Ureteral exploration with wax-tipped catheters, when prop- 
erly done, showed the presence of stone — ^when stone is present — in a 
large percentage of the cases. The catheters should be passed into 
the bladder ahead of the cystoscope to avoid scratching. The wax 
tip, in passing over the rough surface of the calculus, receives certain 
scratches, wherein lies its diagnostic value. In the use of thid method, 
the possibility must be kept in mind of a calculus being so situated or 
with a surface of such smoothness that no impression on the wax 
results. A positive finding is diagnostic for, but a n^ative finding 
is not diagnostic against, calculi. 

3. Radiography is indispensable not only in demonstrating the 
presence of stone, but its location, with exactness. The radiologist, 
however, must be guided and assisted in his findings by the urologies. 
Competent observers declare that radiography alone fails to demon- 
strate stone in about 15 per cent of the cases. Radiography alone 
is many times misleading, in that shadow-casting agents along the 
course of the ureter may be mistaken for calculi. Thijt error may be 
avoided in practically all cases by the use of shadowgraph catheters. 
The shadowgraph catheter shows on the X-ray plate the exact rela- 
tion of the shadow-casting agent to the ureter. Figs. 1 and 2 demon- 
strate this necessity. In this case the clinical qmiptoms stiggested 
very strongly the presence of calculus, and Fig. 1 would seem to 
substantiate the evidence. Fig. 2 shows the error. 

A few cases are on record where calcified tuberculous glands 
situated just outside the ureter caused a partial closure of the lumen, 
and were not diagnosed as such until operation, althou^ radiograph 
catheters were used. However, their removal provided relief from 
pressure and perhaps later calculus formation. 

4. Ureterograms. — ^It is quite generally agreed that the calcium 
content of calculi is the shadow-casting element. It is very probable 
that it is in the cases where this element is mocrtiy or entirely absent, 
such as uric acid calculi, etc., that the most errors in radiography 
occur. It is in these cases that intra-ureteral instillations of thorium, 
coUargol, etc., provide a means of bringing more of these cases to 
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light This method demonstrated the exact contour of the ureter; 
shows constrictions and sacculations, suggesting the possible location 
of the suspected calculus. We have discovered calculi in this way 
(large uric acid calculi, which otherwise we were unable to demon- 
strate) by reason of the non-shadow-casting calculus being surrounded 
by the thorium, and ehowing less density in the plate shadow. Radio- 
graphs made soon after drainage of the shadow-casting agent from tiie 
ureters sometimes demonstrate the presence of small calculi other- 
wise not demonstrable, by reason of Some of the agent remaining on 
the surface of the calculus, thus casting a sli^t shadow. In a small 
percentage of cases it is impossible to enter the ureter with any sort 
of catheter. The impossibility of the above-described technic is 
therefore quite obvious. In these cases the only remaining thing to 
do is to incise or dilate the orifice through the operating cystoecope 
sufficiently to admit ureteral catheters. 

6. Urinalysis. — ^Urine obtained from each ureter separately 
should be examined. While not a constant symptom, blood or pus 
from either ureter, when present, is evidence suggestive of calculi. 
To avoid a certain percentage of error in radiographic technic, re- 
peated examinations should be made unless the early findings prove 
satisfactory. Another point worthy of consideration is that a cal- 
culus may change position over night; for this reason it is the part 
of wisdom to have a radiograph made, for the purpose of comparison, 
just prior to entering the operating room. 

Pain may be referred from the aflFected to the unaffected side. 
Owre,* in this connection, has pointed out the advisability of the 
examination of both sides in thesie cases. Where doubt exists as to 
the side involved, ureteral catheterization will, of course, provide a 
clue when hemorrhage or pus is present However, in regard to blood, 
one must keep in mind the possibility of trauma in pa£(sing the cath- 
eters. To be of diagnostic value, the hemorrhage should be of more 
volume than a few scattered red cells in the urine. 

SUliMABY 

1. Ureteral calculus is, in many instances, responsible for symp- 
toms which may closely resemble those due to several other abdominal 
conditions and which, if not carefully investigated, frequently lead 
to a diagnosis other than calculus. Many unnecessary operations 



Digitized by VjOOQIC 



URBTBBAI. OAIX^ULI 89 

are performed in oonseqnenoe, resulting obviously in no change in tbe 
urologic condition. 

2. Pain, in calculus, is often atypical and may simulate the pain 
caused by a number of other abdominal pathologic conditions, and 
when taken alone is not a reliable diagnostic agent. 

3. The urine is persistently negative in many cases of ureteral 
calculus, but in combination with other data may provide important 
diagnostic evidence. 

4. Competent observers state that as many as one-tiiird of the 
cases of calculus seen by them had been previously operated upon 
for conditions other than calculus, when the symptoms which induced 
the surgeon to operate were due to calculus. 

5. We consider this percentage of mistaken diagnosis unneoes- 
Efarily high, and think that, with a careful urologic examination in 
the doubtful cases^ this percentage could be greatly lowered. 

6. Diagnostic evidence, to be conclusive, in ureteral calculus, must 
be derived from a combination of the following : Clinical observation ; 
urinalysis, from ureteral catheterization ; cystoscopic observation ; ex- 
ploration witii wax-tipped catheters; and radiography done in con- 
junction with shadowgraph catheters and with intra-ureteral instil- 
lations of thorium, collargol, or other shadow-casting agents. 

7. The evidence, when taken alone from any one of the above 
sources, is apt to be misleading; but in cases where calculus is pres- 
ent some one or more of the methods given is almost certain to pro- 
vide evidence leading to a correct diagnosis. 

Case I (seen and operated upon in association with Dr. J. N. 
Jackson). — ^Mrs. D., age forty-nine. Married. Two children. His- 
tory unimportant until last childbirth, which occurred 23 years ago, 
and which was complicated by puerperal septiccsmia. Four years 
later right tube and ovary were removed, following a diagnosis of 
salpingitis. Beginning soon after the operation, and continuing up 
until the present time, die has had intermittent attacked of pain in 
lower right abdomen. Six years ago she had an unusually severe at- 
tack which was accompanied by nausea and vomiting. Since that 
time she has had almost constant distress in the ri^t lower abdomen. 
Beginning several years ago, she also had intermittent attacks of 
rather indefinite pain involving the upper and lower abdomen on the 
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left side. Recently she has been trouble^ with frequent and painful 
urination. 

Examination. — Genitalia n^ative. Abdominal tenderness can be 
elicited over right iliac quadrant only. Urine (from bladder) nega- 
tive, except considerable pus and colon bacilli. 

Cystoscopy shows bladder mucosa somewhat reddened. Right 
ureteric orifice normal. Left ureteric orifice enlarged and gaping. 

Radiography. — ^Fig. 3 shows probable calculi in both ureters. 

Ureteral Catheterization, — Catheter passed without difficulty into 
right ureter, the urine from which was normal In attempting to 
catheterize the left ureter, an obstruction was met with about 7 Cm. 
above the bladder. Unable to pass catheter beyond this point No 
urine obtainable. 

Radiography with Shadowgraph Catheters. — ^Fig. 4 shows the 
shadow-casting agents along the course of the right ureter to be situ- 
ated outside of ureter. At the end of catheter in left ureter ia 
shown calculus, probably occluding ureter. Probable calculus about 
4 Cm. above first calculus. 

Pyelography. — Fig. 5 shows probable stone in left kidney. 

First Operation, October IJ^ 1916. — ^Abdomen opened under 
ether anesthesia. A Meckel's diverticulum situated about 25 Cm. 
from the ileocaecal valve was removed. The tip of the diverticulum 
was tightly adherent to the anterior abdominal wall in the region of 
the anterior superior iliac spine. Numerous adhesions of the omen- 
tum and ileum to the broad ligament on the right side were removed. 
Normal appendix removed. On the left side a calculus about V2 Cm. 
in width and 1 Cm. in length was removed from the left ureter. A 
ureteral catheter was inserted into the ureter for drainage. No 
attempt was made to remove the other ureteral calculus nor the prob- 
able calculus in the left kidney. Patient made an uneventful re- 
covery. 

Second Operation, March 26, 1917. — ^Left kidney and ureter 
exposed by modified lumbar incision under ether anaesthesia. Cal- 
culus about 1 Cm. in length and V2 Cm. in width was removed from 
left ureter, about 10 Cm. above bladder. On exposure the left kid- 
ney was found to be about 5 Cm. in length and 2^ Cm. in width. 
The pelvis contained a calculus of about the size removed from the 
ureter. It was quite evident that no function had existed for some 
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time^ probably due to a complete occlusion of the left ureter. For 
this reason a nephrect(Mny was done. Convaleecence was uneventful. 
Interest attaches to this case for the following reasons : 

1. Probable kidney infection at time of puerperal septicsnnia, 
followed later by calculus formation. 

2. The absence of any definite clinical symptoms of calculus 
on die left side. 

3. Probability of the severe attadu of pain on the right side 
being due in part to presence of calculus on left side. The pain 
referred. 

4. Destruction of left kidney due to complete ureteral obstrue- 
tion, which, had it been discovered at an early date and properly 
treated, would have precluded the possibility of kidney destruction. 

Case II (referred by Dr. N. O. Harrelson). — ^Mrs. S., age 
thirty-eight. No children. Family history imimportant Previous 
history: Beceived injury in right lumbar region when about six 
years of age. The immediate effect of the injury was such as to 
necessitate her remaining in bed several weeks. A few months later 
she began to experience intermittent attacks of pain in the right 
abdomen. These attacks, acc(»npanied at times by frequency of uri- 
nation, have appeared at intervals of two to five weeks, and have 
persisted up until the present time, notwithstanding two operative 
attempts to relieve the condition. 

Twelve years ago this patient had an unusually severe attack of 
pain in die ri^t abdomen, during whidi the pain was referred to 
the right inguinal r^on. A diagnosis of ^^fioating kidney" was 
made, followed by exposure of the kidney and subsequent drainage 
for about six weeks. The history here suggests a likely infection or, 
at least, pus condition of the kidney at that time. 

Following this operation, thid patient experienced relief from 
her pain for a period of several months. Subsequently the attacks 
appeared as before. 

About six years ago a laparotomy was performed, in which the 
appendix, right tube, and ovary were removed. The patient again 
was relieved of her pain, this time for a considerable number of 
months. Again the attacks of pain appeared and have continued 
intermittently up until the present time. 

Examination, — ^Abdominal taidemess over right side only, be- 
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ginning at about the level of the umbilicus and extending into pelvis. 

Urinalysis. — ^Bladder urine contained large amount of pus, con- 
siderable colon bacilli, and some red blood-cells. 

Gystoscopy.'^'BlsiddeT mucosa slightly red and congested. Left 
ureteral orifice normal in appearance. Bight ureteral orifice in- 
flamed and gaping; pus exuding. 

Ureteral Catheterization. — Left ureter, catheter passed freely. 
Urine normal. Bight ureter, catheter met with impassable obstruc- 
tion about 6 Cm. above ureteric orifice. Small amount of urine was 
obtainable, which contained pus, colon bacilli, and red blood-cells. 

Radiography. — Fig. 6 shows what appears to be a mammoth ure- 
teral caleulufif, situated about 6 Cm. above right ureteric orifice. 

Pyelo^reterogram. — ^Fig. 7 shows a much dilated ureter above the 
supposed calculus, also some attendant dilatation of kidney pelvis. 

Operation, February 22, 1917. — ^Under ether anosthesia the 
right lower ureter was exposed, extraperitoneal, through a modified 
lumbar incision. A calculus, measuring about 7% Cm. in length 
and 3 Cm. in width and weighing 44 Gms., was removed (Fig. 8). 
The ureter waa enormously dilated and thickened above the calculus, 
and contained a large amount of bloody fluid, which was under con- 
siderable tension and escaped with a rush as the ureter was incised. 

As fairly good function existed, it was thought expedient not to 
institute operative interference with the kidney, but to establish 
drainage per ureter and await results. Accordingly, a large drain- 
age-tube was placed in the wound, readiing to the incision in the 
ureter, which was not closed. 

The patient had a rather stormy convalescence, complicated by 
ether pneumonia and toxic jaimdice. During the first few days fol- 
lowing operation, very litde urine appeared from the affected side, 
either through the wound or the ureter into the bladder. After about 
the first week, however, the urine drained freely from the wound, 
and thereafter for about six weeks, when the wound closed. At the 
time of closure the urine was dear. This patient made an unevent- 
ful recovery from this point. Urine still contains some pus, but good 
kidney function exists. Ifeedless to say, she is relieved of the 
attacks of pain, has gained considerable weight, and feels entirely 
well. 
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Photograph of stone removed from ureter in Case II. Actual sise. 
Weight. 44 grammes. 
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The principal points of interest in this case are: 

1. The early history wherein injury was very likely done to the 
right kidney or ureter. From a speculative standpoint^ the forma- 
tion of the calculus may have occurred in the kidney, later becom- 
ing lodged in the ureter; or the calculus may have had its begin- 
ning primarily at the site of injury in the ureter, if such injury 
occurred, 

2. The immensity of the calculus leads us to think that its for- 
mation must necessarily have covered a period of quite a number of 
years^ and likely during the entire time in which the colicky pain 
existed in the right abdomen. 

3. Two surgeons of recognized ability performed two separate 
operations and, to say the least, discovered no calculus. 

4. Kidney function was greatly impaired and almost lost as a 
result of the delay in the discovery of the calculus. 

5. Most any sort of radiography or ureteral catheterization would 
have provided the necessary clue for a correct diagnosis. 

6. The seriousness of the case when finally brought to operation 
and the diflSculty of removing a calculus of such mammoth pro- 
portions. 

7. The gratifying results obtained, including restoration of kid- 
ney function. 
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Lectubb I. 

Gentlemen: In what I am to say in these lectures on injuries 
to the skull and brain in warfare it is to be understood that I shall 
only refer to the conditions met with and the treatment to be applied 
in ambulance practice at the front I would also add that the case- 
histories which I shall give are those reported from time to time 
from various ambulances, and represent, I think, what may be con- 
sidered typical, and therefore I offer them as illustrative instances 
of daily practice. 

Before entering into the subject proper I would like to briefly 
refer to the results obtained so far, by giving you a few statistical 
figures from the practice of several surgeons. When operated on 
at once, wounds of the skull may be recovered from, but their prog- 
nosis is nevertheless very different, according to the depth of the 
wound. When the dura mater has been perforated, when the cerebral 
lesions are extensive, death is the usual outcoma This is the case 
almost invariably for bullets which have gone directly through the 
head and for injuries resulting from an exploding shell, the pieces of 
which deeply penetrate and cause vast cerebral lesions. 

When the missile does not penetrate deeply or when the dura has 
been opened, the patient often appears to be doing well for the first 
two or three weeks following the receipt of the injury, when suddenly 
the temperature goes up and the subject dies in a few days from 
diffuse meningo-encephalitis. However, in some instances, when 
the brain lesions are not too extensive and the patient escapes from 
a meningeal infection, he may recover even if the dura has been 
perforated. When the dura is intact, recovery is the rule, and nearly 
all cases trephined in these conditions get well. 
94 
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By recovery I, of course^ meaa immediate recovery, because great 
reserve must be made in the ultimate prognosb of these cases. Not 
infrequently after a long lapse of time from the receipt of the injury, 
sometimes as much as several years, an abscess of the brain may 
develop which, if not recognized early in its evolution and operated 
on in time, causes death. 

On the other hand, meningeal adhesions are prone to develop 
at the point of cranial injury, and it is perhaps to them that sudden 
death occurring a long time after recovery from the wound is due, 
when no other factor is revealed at autopsy. 

Finally, you must not overlook the fact that the destructive lesions 
resulting from cerebtrd contusion are always permanent and create 
incurable infirmities, such as hemiplegia, m(»ioplegia, and, frequently, 
cecity, while the intellectual faculties may be douded and the memory 
weak. Such sequelsB are important when making the prognosis. 

Now as to the immediate results of treatment in ambulance prac- 
tice. £oechlin has recorded 42 cases of trephining for head injuries 
with cranial lesions, and of these 13 were from rifle bullets and 29 
from bursting shells or bombs. Of the 13 bullet wounds, six were 
througlL-and-through, with five deaths, a mortality of 83.3 per c^it 
Seven cases were wounds where the missile hit tangentially, and 
among these there was one instance of fracture of the internal table 
without injury to the dura. This patient recovered. The six other 
cases presented a tear in the dura, and of these four died, a mortality 
of 66 per cent The total mortality of bullet wounds was consequently 
69.2 per cent 

Of the 29 injuries from exploded shells, in IS cases the dura 
remained intact and all the patients recovered. In two cases the 
dura offered superficial contusion and both patients recovered. 
Finally, in the 12 remaining cases there was perforation of the dura 
with nine deatiis, a mortality of 7S per cent Thus the death-rate 
of wounds from exploding shells was 31 per cent., which is distinctly 
lower than that of bullet wounds, while the total mortality of the 
42 cases was 18, or 40.4 per cent 

Lapointe has published the statistics of 127 cases, seven of which 
were through-and-through bullet wounds, widi six deatlis. There 
were 25 cases of penetrating woimds, with 14 deaths. In 48 wounds 
without penetration, in which the dura and brain were injured, there 
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were 27 deaths. There were 46 wounds without penetration of the 
projectile and where the dura was not injured. These included nine 
instances of depressed fracture of both tables^ with three deaths. 

There were 2S cases in which loss of substance was limited to the 
external table^ with shattering of the internal table, with three deaths, 
while in nine cases of fissure of the external table all the patients re- 
covered. In three cases of fracture of the internal table without 
lesions to the external table, one patient died. 

Gross reports 35 cases of head injury with a total mortality of 
41.3 per cent, while out of a total of 82 cases reported by Froehlich 
there were 20 deaths, or a mortality of 25 per cent You see, gentle- 
men, how statistics vary from one observer to another. 

Auvray reports that out of a total of 25 trephinings, nine were for 
slight lesions of the external table, with fracture of the internal table 
without injury to the dura, and all recovered. In 16 other cases 
there were injuries to the meninges and brain, only three patients 
recovered! 

Coutland and Bellot have published statistics of 42 trephinings, 
among which there were 16 simple wounds without penetration of the 
projectile, with five deaths; five depressed fractures without injury 
to the dura, all recovered; and eight transversal wounds of the brain 
with four deaths, a total mortality of 33.7 per cent. 

I know that figures are dry to listen to, and the only reason that 
I have bored you with these is to show that statistics of head injuries 
in warfare agree, and that the general conclusion to which one may 
logically come is that head injuries from rifie bullets are more serious 
than those resulting from exploding shells, because the former cause 
more extensive destruction* But what is still more important is the 
fact that when thd dura remains intact recovery is the rule when 
they have been dealt with surgically in time, while death is most 
likely in cases where this membrane has been perforated. 

Bullets produce variable cranial lesions, according to the angle 
at whidi they hit and also according to the distance which they have 
travelled before striking. Wben they hit the skull perpendicularly 
to its surface they usually go through, unless it be a spent bullet, but 
the resulting woimds will depend upon the velocity of the missile. 

When fired from a short distance (60 to 100 yards), and there- 
fore travelling at high velocity, the bullet will produce bursting of 
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the head with multiple splinters of bone, but, as sudi lesions cause 
instant death, they are devoid of surgical interest. 

At a greater distance, 1200 to 1500 yards, the resulting lesions, 
although serious, are less extensive. The entrance aperture is round, 
clean out and usually small — at least in the outer table and scalp. 
In the inner table, on the contrary, it is larger, irr^ular, and gives 
rise to bone splinters of various sizes, but they are generally tri- 
angular and assume the shape of a pyramid, ynih, the apex pointing 
toward the brain, into which it often plunges. 

The bullet produces similar lesions at its point of exit, but in this 
case the cleannsut aperture is in the inner table^ while the outer table 
is splintered. The Assuring occasionally produces large splinters, as, 
for example, in the following case, in which the bullet perforated the 
skull above the eyebrow on the left and made its exit in the right 
frontotemporal region, producing multiple splinters in the frontal 
bona 

This patient was brought to the ambulance in a state of coma with 
a diagnosis of bullet wound of the skulL A wound was seen above 
the 1^ eyebrow, which was the entrance wound, the exit aperture 
being in the ri^t temporal region* By palpation one could feel 
multiple fractures extending between the two wounds, and, as the 
case was considered inoperable, an aseptic dressing was applied. 

On the following days the patient's condition improved and the 
coma was less complete. Temperature nearly normal; free suppura- 
tion of the wounds. On the ninth day the temperature went up 
to 104^ F., and the suppuration was still very plentiful 

Under chloroform, a long incision in the scalp revealed a com- 
minuted fracture, with large splinterer, of the frontal bone. The 
detached splinters of the frontal bone were removed and the wound 
rapidly cleansed. Bubber drain. 

The next day suppuration was more abundant, the temperature 
was lower, but the coma was still deep. Three days later the tem- 
perature went up again, and the patient died in 48 hours with a 
temperature of 105.4*^ F. 

In another case the bullet entered the right temporal r^on and 
made its exit in the occipital r^on, causing a large loss of bone 
and issue of brain matter. The patient was comatose, dying four 
hours later. 

Vol. IV, Series 27—7 
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When the bullet is nearly spent it will probably remain in the 
brain* In a case where the patient was hit while lying down, the 
bullet entered the top of the skull^ but its exit aperture oould not 
be found. The trajectory appeared to be directed towards the basilary 
apof^ysis of the occipital. When brought to the ambulance, a small 
round wound was found on the cranial apex, through which some 
cerebral substance and dot issued. The patient was comatose. Lum- 
bar puncture gave issue to very bloody fluid under some hypertension. 

Under general narcosis an incision was made and the aperture 
in the bone enlarged with a Doyen drill. Some splinters £rom the 
internal table which pointed toward the base were removed. The 
trajectory of the bullet appeared to extend vertically from above 
downward. A wick was inserted and a flat dressing applied. After 
the patient had been returned to bed there was a severe hemorrhage. 
Death ix)ck place the following day in coma. 

When the bullet hits the skull in a tangential direction it produces 
a more or less deep gutter in the bone which may involve both tables, 
thus producing a loss of substance of variable length, but the breadth 
does not exceed the diameter of the missile. As illustrating this, the 
two following cases will do. 

The first was a penetrating bullet wound in the left parietal 
region. The patient walked from the automobile to the ambulance, 
saying that he was only slightly hurt and simply complained of a 
little headache and some difficulty in moving the right arm. While 
having his wounds dressed a wound of the scalp about ten centimetres 
long was found at the upper part of the left parietal r^on, with loss 
of bone and issue of brain substanca 

The next day there was paresis of the right side. Temperature 
nearly normal On the following evening the patient had an epilepti- 
form seizure, localized to the right side of the body, while the next 
day the seizures became more numerous and the patient semi-comatose. 

IText morning, under general narcosis, a scalp incision was made 
and the aperture in the skull was enlarged and evened off. Some 
splinters from the internal table, which penetrated the brain quite 
deeply, were removed. Flat dressings. 

After the operation the epileptoid seizures recurred, but became 
fewer and finally disappeared. The patient's general condition im- 
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proved so that he was transferred to a base hospital six days later in 
very fair condition. 

The patient was heard from ten months later^ when he wrote 
that the epileptoid seizures had not recurred, but that he still had a 
marked decrease in the strength of his right arm. and that he was 
often dizzy when he bent his head downward. 

The second case is similar. There was a bullet wound striking 
at a tangent, producing a wound about ten centimetres long by one 
in breadth in the right parietal region. The dura was opened and 
gave issue to brain substanca There was a left hemiplegia without 
facial paralysis. The patient replied to questions with difficulty, was 
extremely agitated, but had not lost consciousness. Temperature 
normaL 

Three days later, under general narcosis, the wound in the skull 
was evened and some splinters from the internal table, which entered 
the brain, were removed. Flat dressings. 

The days following the patient was very restless, so much so that 
he had to be tied to the bed. Left hemiplegia still present 

Three days after the operation there was a small cerebral hernia, 
which slowly regressed. Eleven days after the operation the patient 
was transferred to a base hospital, where he died some weeks later. 

In other cases the track of the bullet may involve only the external 
table, in which it makes a more or less deep gutter, sometimes only 
a simple abrasion, but sudi lesions are rarely single, and in the 
majority of cases the internal table is fractured and offers far more 
extensive damage than the external table. 

The splintering of the internal table varies in extent and the 
splinters themselves vary in shape and size, but usually they extend 
much farther than those of the external table. For example, a soldier 
presented two wounds in the scalp; the entrance aperture was in 
the right parietal regicm, that of exit was in the left parietal r^on.. 
Between the two the external table was depressed. 

In the following case there was a small depression of the external 
table in the right parietal region, but the splinters of the fractured 
internal table penetrated the cerebral substance. The entrance and 
exit apertures were quite far apart, and it was supposed that the 
skull was injured. The patient was very dull and presented a left 
hemiplegia without facial paralysis. 
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Under general narcoeis a scalp incision was made, when a de- 
pression of the vault wai revealed. The opening in the skull was 
enlarged and splinters from the internal table, projecting into the 
brain, were r^noved. One of them was four centimetres long and 
one centimetre wide. A wick was inserted and flat dressing applied. 

The patient progressed well, but two days later he developed 
seizures of Jacksonian epilepsy, limited to the left side. The seizures 
occurred about four times a day, but became fewer, so that the patient 
was transferred to a base hospital on the tenth day following the 
operation* 

"News was had of him ten months later. He still had the seizures 
about once a fortnight, and was still hemipl^c with paralysis of the 
left 1^, but the movements of the left arm were normal, although 
awkward. He also had a loss of memory and had frequent headache 
and vertigo. 

Finally, in some cases the bullet may be deformed from ricochet, 
in which case it acts like a piece of exploding shell, and this brings 
us to the consideration of wounds of the head from artillery projectiles. 
These are of two kinds: the fusing shells and the percussion shells. 
The former explode at a certain height and are charged with small 
lead bullets ; these are shrapnel. They produce a rounded aperture, 
and this is the only thing that distinguishes them from wounds pro- 
duced by exploding shells. 

Percussive shells explode in contact with the ground. They are 
made of a steel envelope of some thickness, containing an explosive 
charge. When they burst, the metal envelope becomes fragmented 
into quite a number of pieces, whose shape and size vary. Some are 
very large, weighing as much as several pounds, in which case they 
produce such extensive lesions to the skull that death is instantaneous. 
The lesions that they cause are different from those resulting from 
bullets, on account of their lesser velocity and irregular shape. 

When they come in contact with the scalp these bits of shell usually 
produce irregular wounds with jagged edges. In contact with the 
skull they produce variable lesions, according to their size and velocity, 
from simple contusion to complete perforation of the skull, but it is 
most uncommon for them to go through the head. 

Contusion is common. On the external aspect of the skull an area 
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of hemorrhagic spots or points will be seen which give issue to blood 
as fast as thej are wiped Sometimes there is a real ecchymosis. 

But usually, under this minute lesion of the external table, there 
are more marked injuries to the internal table, the latter being most 
often fractured. The fragments project toward the brain and may 
directly damage the cortex. 

Underneath the contused bone fissures will often be found if 
looked for. They may be limited to the area involved, and this is rela- 
tively frequent in injury from exploding shells, but I would particu- 
larly insist on the fact that they always involve both tables. For 
example, a soldier presented a localized crack in the right parietal 
bone, involving the entire thickness. However, such fissures may 
extend quite a distance, even to the base of the skull. In one case 
the patient presented a fracture of the right parietal and temporal 
bones, with fissures extending to the base. 

In the following case there was a fissure, resulting from a wound 
situated in the apex of the skull, which extended transversely along 
the entire vault, involving both parietals and temporals, and on the 
left extended to the optic foramen. 

When the patient was brought to the ambulance he was found 
to have a number of scalp wounds, which did not seem to be pene- 
trating. He did not show any functional sign, excepting that he was 
mentally dulL The injury reefulted from an exploding shell 

On the following day the general condition was much the same, 
but a left-sided palpebral and conjunctival ecchymosis was noted, 
likewise unequal pupils. In the evening the temperature was 
102.1^ F. and the patient was delirious. He died the next morning 
in coma with a temperature of 105.4^ F. 

At autopsy there was an abundant blood collection under the 
epicranium. One of the wounds, located almost exactly in the 
median line of the left parietal, involved the bone. It was linear and 
about one centimetre long, and involved both tables and the dura. 
From this wound a long transversal fissure started and extended over 
to the right as far as the temporal r^on. On the left it extended to 
the base of the skull, up to the optic foramen. After removal of 
the vault an abundant collection of blood was found spread over the 
brain, which itself appeared intact 

The third degree of bone lesions is represented by depression, the 
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missile acting exactly like the blow from a hammer. The internal 
table first gives way^ and then the external table, as, being no longer 
supported, it becomes depressed. The depression may be formed by 
a single fragment, as in the following case, which presented a de- 
pression of the external table of the right parietal bone about the 
size of a walnut 

When the patient arrived at the ambulance a small, irr^ular 
wound was found in the right parietotemporal r^on and a tunnel 
of tlie neck in the sternomastoid region, due to exploding shell. Two 

Cbabt 1 



days later, under chloroform narcosis, an incision waa made in the 
scalp and a good-sized piece of shell removed. A small depression 
in the external table was then seen, about the size of a ten-cent piece; 
the internal table was fractured also. The opening in the skull was 
enlarged and four splinters of bone were removed from the internal 
tabla The dura was intact and pulsated normally. A wick was 
inserted and the incision sutured. 

The temperature, which was 99.4^ F. in the morning, was 
101.1^ F. in the evening. 

The following day (September 11) the general condition was 
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ezoelleat^ and diere is the temperature chart of the case (see Chart I), 
and if yon will follow the curve and dates, I will tell you what 
happened. Let me first say that the head wound was dressed daily 
and remained perfectly normal, and there was at no time the sli^test 
trace of suppuration, but on September 15 there was some erythema 
on the thigh, in the region where the antitetanic serum had been 
injected, while there was a generalized scarlatiniform eruption over 
the body. The patient had simply developed a scarlatina, so Ihat on 
September 19 he was transferred to a hospital for contagious diseases 
in the rear. 

On February 26 following, a letter was received from the patient 
in which he stated that he remained at the contagious hospital with a 
high temperature and was given his discharge on December 28. He 
said he was perfectly well, and, although for a time he had had inter- 
mittent headache, this had completely disappeared. 

Often there is only a simple bone splinter from the internal table, 
but more commonly the depression is composed of a number of 
splinters of variable size and shape, but generally they are triangular. 
These fragments are more or less adherent around the depression. 
They give rise to a depression in iiie external table and form a 
pyramid projecting toward and cutting into the dura. Such a con- 
dition is frequently met with. 

For example, in one case a small depression in the right parietal 
was found, with multiple fragments on the internal table; another 
case showed at operation a little depression in the left parietal and a 
fracture vdth large splinters of the internal table. The patient was 
brought to the ambulance on September 26 with a wound of the left 
frontoparietal and numerous wounds on the back and left arm, the 
result of an exploding shell. XTpon arrival a paralysis of the right 
arm was noted. 

Operation was done at once under chloroform narcosis. After a 
crucial incision of the scalp a depression in the external table was 
discovered over the left frontoparietal region. The opening was 
enlarged with bone-cutting forceps, and the splinters from the internal 
table were removed. The dura was intact. Gauze wick. Flat 
dressing. 

After the patient was returned to bed he was given salt solution 
by Murphy's method. On the following day the wick was removed. 
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and on the next day ihe patient was transferred to another ambulance. 
Five months later the patient was still in a base hospitaL He was 
well, but was afflicted with paralysis of the ri^t arm. 

Depressed fractures of the skull are frequently accompanied by 
fissures, running in various directions, sometimes extending to the 
base. I ^ 

Finally, an exploding shell may produce a complete perforation 
of both tables, in which case the fragments of bone are driven more 
or lees deeply into the brain or carried in by the projectila The 
resulting wound is very irregular and of variable size, and the borders 
of the perforation are never clean-cut, as in the case of a bullet wound. 
For example, a patient presented a large, straight wound with anfrac- 
tuous borders in the left temporoparietal region, while in yet another 
the loss of bone over the ri^t temporoK)ccipital region measured 
about 12 centimetres in length. On the contrary, in still another 
patient the aperture was very smaU. I will briefly relate the case- 
histories of these three patients. 

The first patient entered the ambulance on October 14. There 
was a scalp wound from an exploding shell which also involved the 
cranial vault in the left temporoparietal r^on. There was a sli^t 
paresis on die right side. 

On the following day, under chloroform narcosis, a crucial incision 
of the scalp was made over the wound, which exposed a broad, straight 
opening in the skull with irregular borders. This opening was evened 
off and the bone splinters removed. Blood-dot mixed with mashed 
brain matter came out of the opening. Wound cleansed ; wi^k drain, 
aseptic dressing. 

After the operation the paresis was found to have disappeared. 
The wound, which was not infected at die start, suppurated a little, 
but die temperature remained normal. 

On October 18 a radiograph was taken, which showed that there 
was no intracranial projectile. On October 29 the patient was trans- 
ferred to anodier ambulance, where, on November 10, a second opera- 
tion was done for cerebral abscess and cerebral hernia. After this 
interference the patient presented a succession of buttonhole cerebral 
abscesses, complicated by hernia of the brain. Several of the abscesses 
were incised and a portion of the cerebral hernia was resected. 



Digitized by VjOOQIC 



INJURIES TO OBANIUM AKD BRAIN IN WARFARE 105 

On January 6 die patient was transferred to a base hospital in 
good condition, but he died the following month. 

The second case was that of a soldier who entered October 18 
for a penetrating wound in the right temporo-occipital r^on, with 
issue of brain substanca There was a left hemiplegia* 

Under diloroform ansesdiesia the scalp was incised and a wound 
in the skull exposed. It was about 12 centimetres long and two centi- 
metres wide, and blood-dot and mashed brain substance made their 
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exit throu^ it. The splinters from the internal table were removed and 
the edges of the bone aperture were evened off. The wound was 
cleansed, a wick drain inserted and a flat dressing applied. 

I here offer the temperature chart of this case (see Chart II) and 
will tell you how the affair ended. 

On October 19 the hemiplegia was less, but the patient said he 
could not see. On the 20th he could see with the right eya On the 
28d there were some epileptiform seizures — ei^t in the forenoon 
and two in the evening. Some delirium. 
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On October 34^ under general naroosis^ the wound was again 
cleansed and a cerebral puncture was made with a long needle, but 
no pus focus could be discovered. On the following two days the 
seizures were more frequent, and on October 28 the patient died 
in coma. 

The third case in question was that of a soldier who entered Decem- 
ber 15 for a penetrating wound in the left temporal region from 
an exploding shell. The patient was not wearing his helmet when 
hit There was a small wound with a lai^ hsematoma and issue of 
brain substance. The patient was semi-comatose. 

Under general narcosis a crucial scalp incision was made and a 
small aperture in the skull exposed. This was enlarged and splinters 
from the internal table removed. There was a perforation in the dura, 
so this membrane was incised and a small divided artery in the pia 
mater was ligated, as it was bleeding freely. A wick soaked in alcohol 
was inserted and a flat dressing applied. After the operation the 
patient was found to be aphasic 

The outcome of the case was that the aphasia improved, and on 
December 28 the patient was transferred to an ambulance farther 
removed from the front, where, on January 6, he was operated on for 
a cerebral hernia. 

Lesions of the internal table are always more extensive than those 
of the external table. The bone splinters which become detached from 
the internal table are frequently very large, but remain more or less 
adherent to the rest of the bone. For example, in one instance, 
under the opening in the external table, which was about two centi- 
metres in diameter, many splinters were found on the internal table, 
two of which were as large as a silver quarter dollar. I will give 
you a brief account of the case. 

The patient presented a large transversal scalp wound in the 
occipital regicm. Other than some mental dulness, there were no 
functional symptoms. The wound was immediately enlarged, and 
upon exposing the skull an opening about two centimetres in diameter 
was discovered. This was enlarged with bone forceps and the above- 
mentioned splinters projecting from the internal table into the brain 
were removed. The dura was freely incised and a loss of cerebral 
substance about seven centimetres deep was discovered. This was 
irrigated with artificial serum. A gauze wick was inserted and a 
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flat dressing applied. The next day the wound bled freely and the 
dressings were changed. 

For the first two days following the operation the patient was 
comatose and the temperaure was up for several days, but finally went 
down. This is the chart (see Chart III). As the ambulance left the 
village where it was stationed on March 21 the patient was transferred 
to another ambulance, and on April 26 a letter was received from the 
patient, stating that he was in very good condition* 

Attention should be directed to small bits of shell which produce 

Chabt III 



lesions of a special type and which Leriche has very ably described. 
A small dark depression in the bone is found, never larger than a 
cherry-stone, usually much smaller, with deep splinters. These 
small bits of shell may even traverse the bone, as in the following 
ease, in which there was a very small wound in the parietoHXscipital 
r^on and which was found to be a penetrating woimd, the dura 
having been perforated. 

The patient was brought to the ambulance on November 23 for 
multiple wounds on the back and scalp from bursting shells. The 
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wounds were explored under general narcosis with ethyl chloride and 
a very small penetrating wound was found in the left parieto- 
occipital region. The bone presented a minute blackish orifica 

The narcosis was continued with chloroform and the crucial scalp 
incision was enlarged. The tiny opening in the skull was enlarged 
with a Doyen drill and with cutting forceps. The splinters from the 
internal table were removed^ and then a very small slit in the dura 
was discovered, which was enlarged. The underlying cerebral sur- 
face was cleansed and a gauze wick inserted. 

On the following days the general condition remained good, the 
temperature fluctuating around 100.2° F. 

On December 8 a radiograph was taken, but did not reveal any 
intracranial projectila 

December 8, morning temperature 102*^ F., evening 102.4° F. 
Some cough. 

December 9, temperature still up, wound in good condition. Some 
dulness at left pulmonary base. Pleural puncture withdrew a small 
amount of serofibrinous fluid. 

For the next five days the temperature remained up, and on 
December 14 it was still at 100.2° F., although the pleuropulmonary 
symptoms had cleared up. Under general narcosis the scalp wound, 
which had cicatrized, was opened and the trephine opening enlarged. 
A crucial incision was made in the dura and an area of sclerosis 
was found in the brain. This was incised and a cavity the size of 
a walnut exposed, but which contained no pus. Cavity lightly packed 
with gauze. 

After this interference the temperature fell and remained normal, 
and the patient was transferred to a base hospital in good condition 
on December 28. 

The lesions of the base of the skull are rare when compared with 
those of the cranial vault. The projectile penetrates by one of the 
anatomical cavities — the orbit, mouth, ear — and produces severe 
lesions in most cases which result in death. 

You must also remember that the cranial bones are very vascular 
and therefore bleed freely. A blood infiltration is always found in 
the diploe which may reach such proportions as to form a true 
hematoma. But the hemorrhage may take place into the supra- 
dnral space, as in the following casa 
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The patient was brought to the ambulance on November 25 for 
wounds of the thumb and forearm and a scalp woimd over the left 
parietal region^ the result of an exploding shelL There was no func- 
tional symptom of penetration. Temperature^ 99.4° F. The patient 
was wearing his hehnet at the time of the injury. 

Under general narcosis a scalp incision revealed a depression the 
size of a fifly-cent piece in the right parietal bona The splinters 
coming from the internal table were removed, some being quite large. 
The dura seemed to be intact, but the supradural space was filled with 
clot over quite a large area. Gauze drain. 

The patient recovered and had a perfectly normal convalescence. 
On December 3 a radiograph was taken with n^ative results. The 
patient was sent to a base hospital on December 21. 

I shall now refer briefly to lesions of the brain and dura. The 
latter, from its anatomical situation, is exposed more or less to injury, 
according to the location of the cranial lesion and the violence of the 
trauma. You will remember that the dura is not closely adherent 
to the inner table of the skull at all points, and, although at some 
spots it is so, at others it is much more lax. The dura adheres very 
little in the so-called detachable area which extends from in front 
backward to the posterior edges of the lesser wing of the sphenoid, 
three centimetres from the internal occipital protuberance, and from 
above downward, from the superior longitudinal sinus to a line 
joining the lesser wings of the sphenoid with the base petrous portion 
of the temporal bone, representing an area measuring about 12 centi- 
metres. The dura adheres quite intimately from the side of tiiis area 
to the r^nainder of the vaults particularly in the region of the sutures, 
but its strongest adhesion is to be found over the prominences of the 
base and the points of exit of the cranial nerves. 

When a projectile has traversed the bone, it acts in one of two 
ways. At those areas where the dura is adherent it will be perforated 
at the same time as the internal table, while at those areas where it 
18 loosely held over the inner surface of the inner table the projectile 
may simply press it back without perforating the membrane. When 
this happens the projectile may be found lying on the dura, usually 
in the midst of a hsematoma. 

The bone splinters from the inner table will act in the same way, 
and therefore it is clear that the detached splinters from the inner 
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table will perforate the membrane in the areas where it adherea and 
only pnah it downward at the other areas. When the dura is per- 
forated the opening will vary in size and shape from one case to 
another^ according to the nature of the projectila When the missile 
goes through it the resulting aperture has about the same shape and 
size as the projectile^ but it may be very small when the perforation 
is due to a tear f rcHu a splinter-point When the dura is pushed down- 
ward by a projectile or splinter it is quite apt to present an area of 
superficial contusion, in which case it takes on a red^ ecohymotic hue 
instead of offering its normal bluish color. 

The brain itself is more prone to be injured in through-and- 
throng bullet wounds. Here the entrance wound is conical in shape, 
with its base external, this being due to the scattering of the splinters, 
but throughout the remainder of the tract the lesions are extensive, 
the surrounding structures being much contused over quite a con- 
siderable extent When the ^ot is at short range the skull bursts open 
and the brain gushes out in the form of a pulp. When bits of 
exploding riieU penetrate the brain the resulting lesions are the same 
as in bullet wounds, but the disorders produced are often more marked 
on account of the size and irr^ular shape of the missile. 

When the projectile does not perforate, as in the case of a bullet 
striking tangentially or a bit of shell located outside of the dura, the 
brain presents a contusion usually larger in extent than that of the 
wound in the skull. These lesions may also exist without there being 
any injury to the dura. 

Cerebral contusion, when slight, shows itself in the form of an 
interstitial hemorrhagic network, but, when more severe, more exten- 
sive blood suffusions are encountered, forming dark red or brownish 
areas, surrounded by a reddish border. Blood-clot will be found in 
the sulci, while a suffusion of blood covers over the convolutions.. 
Blood may be found in the ventrides. 

Such hemorrhagic lesions are accompanied by destructive lesions, 
which arise on account of the tenuity of tiie brain substance, whose 
fibres and cell strata are disorganized by the shock and blood extrav- 
asation. You then will find a sort of reddish-brown bloody pulp 
contained in the irregular foci, whose walls are riddled with miliary 
hemorrhages. 

The other structures of the cranial contents may also be injured. 
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partioolarly the Teeseb and nerves. The sinuseB are frequently in- 
volved, either by being torn open or perforated by bone splinters. 
The superior longitudinal, lateral, and cavernous sinuses are those 
commonly involved. 

The resulting hemorrhage usually stops of itself, as the aperture 
becomes occluded by dot or is closed by the projectile or bone splinter 
producing the wound, as is illustrated by the following case. 

The patient was brought to ambulance for a large penetrating 
wound in the frontal r^on in the middle line, with issue of brain 
substance. He was dazed by the exploding shell, remained lying down 
for half an hour at his post, and then, as his wound bled freely, he 
went on foot to his regimental dressing station. There the wound 
was dressed and a bone spiculum about two centimetres long and one 
centimetre thick was removed. After this the patient went on foot 
for about four miles in the trenches to the rear dressing station, and 
from there was sent to the ambulance in an automobile. 

The wound in the frontal r^on was rounded and about four 
centimetreG( in diameter, at the bottom of which some spicula were 
se^ as well as brain substance mixed with clot He presented no 
functional symptom, but appeared stupid. 

General chloroform narcosis. The wound was enlarged by a 
crucial incision of the scalp, and a large opening in the skull was 
exposed, through which brain matter extended. The numerous bone 
splinters were removed, and then a severe hemorriiage arose from the 
superior longitudinal sinus. The wound was cleansed and packed 
with gauze. Shock treatment was given after his return to bed, but 
coma developed and the patient died the following morning. 

The middle meningeal artery may be wounded and give rise 
to hemorrhage, which may be ext^nal, or produce a hsematoma, either 
over or under the dura, according to whether or not this membrane 
has been perforated. The same applies to the vessels of the pia mater. 

Lesions of the cranial nerves may be met with, but are of little 
interest surgically; but what you must not forget, because of its great 
importance from the standpoint of infection, is that the projectile 
always carries bits of clothing, hair, etc, into the tract along with 
it, and their removal is imperative; otherwise, severe infection will 
occur and carry off the patient. 

Certain injuries of the head are instantaneously fatal on account 
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of the formidable extent of the lesions or from some rapidly develop- 
ing complication, such as commotion, contusion, compression, or 
severe hemorrhage. 

In contrast to these cases, other patients recover without the 
slightest untoward accident and with great rapidity. Then you have 
those casee( where the mUial evolidion appears excellent. The wound 
closes, the patient appears to be recovering perfectly, and then, after 
several wedks or months, sometimes a year or more after receipt of 
the injury, infectious accidents develop which kill the patient more 
or less rapidly. The cause of this is usually the inclusion of the 
projectile somewhere in the wound or secondary migration of the 
missila 

I would also mention certain mental or nervous disturbances, 
such as epilepsy, paralyses of various types, and headache, which 
may arise a long time after apparent recovery from a head injury. 
The conclusion, therefore, to be drawn is that all foreign bodies must 
be removed at once, and the projectile likewise, when it is not elimi- 
nated spontaneously. 

What, however, is yet more important^ from the standpoint of 
immediate surgical treatment, is the evolution of the cranial lesions, 
which I shall now describe in some detail. 

The first few days following the receipt of the injury usually 
offer nothing of any note. The patient is apyretic, recovers from the 
initial coma, and enjoys a perfect euphoria. He arises, eats, walks, 
and does not suffer. The wound progresses favorably. Then, without 
any apparent prodromata, at the end of the first week, sometimes 
at the end of a fortnight or even much longer, an acute meningitis 
causes sudden death. 

Such is the ordinary outcome of some cranial injuries which after 
a period of quiet simulating a favorable evolution suddenly develop 
a meningeal syndrome of rapid and fatal outcome. 

^ow, to be forewarned is to be forearmed, and since you know that 
a meningo^encephalitis may develop you must always be on your 
guard during the operative convalescence of these cases. To prevent 
its development is the end to be attained by inmiediate operation in 
every case of cranial injury, no matter of how little consequence it 
may seem when the patient is just examined, and after this your 
object must be to detect the very early manifestations of a meningitis 
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in order to resort to proper therapeatic measures in seasonable tima 
Your line of action must be derived from the study of its causes, 
evolution, and symptomatology. 

Let us first consider the frequency of meningitis. Without any 
exaggeration whatsoever, you may take it that it is constcmt in every 
ease where the dura has been perforated. In some instances of tear 
of the dura situated under a fissure in the skull, an immediate surgi- 
cal interference will allow you to cleanse the superficial focus prop- 
erly, so that the traumatic aperture in Ihe dura can be considered 
aseptic and dealt with as such, but I hasten to add that such cases 
are very tmannmon. 

Just so soon as a lesion of the dura is exposed or of some little 
standing, the injury will surely be complicated by infection. All 
degrees of infection eodst, from serious meningo-encephalitis^ with 
rapid generalization and death, to a mild local reaction, followed by 
spontaneous recovery, merely offering vague symptoms which must be 
sou^t for in order to be detected. These varying d^reee of the 
process are clearly the consequence of the extent of the mechanical 
disorders and the factors of infection. 

There is one condition which would seem to be essential for the 
development of meningitis: I refer to a solution of continuity in the 
dura. Through an aperture, however triflings caused by a spiculum of 
bone or the projectile itself, the agents of infection will find their way, 
and the danger will be all the greater, the more gaping, contused, and 
irregular the wound. 

The question has arisen whether or not a suppurative process can 
arise under the dura without any solution of continuity in this mem- 
brane, and some cases appear to show that such conditions may be met 
with. To explain this, two hypotheses have been put forward, the 
first and rather improbable one being by way of the circulation, start- 
ing from a focus of cerebral attrition or a subdural hsematoma. 

To my way of reasoning, however, it is more probable that there 
always exists some minute lesion of the dura, so small that it is likely 
to be passed over at the operation. Such lesions are erosions, fissures, 
or an invisible prick in the membrane, resulting in an immediate 
infection, all the more to be feared because the superficial structures 
are the most infected and our therapeutic measures make it a material 
Vol. IV, Series 27—8 
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impossibility to asepticize the depths of the wound through so small an 
aperture. ^ 

Whetiier limited to the meninges or also involving the brain^ the 
infectious process is, at the beginnings always localized. Later it 
becomes generalized, but, whether local or general, the infection aris- 
ing in the arachnoid spaces produces the well-known forms of menin- 
gitis; namely, the serous and the purulent llie latter form is by 
all odd£( the more frequent 

The pathology of these meningitides deserves to be thoroughly 
studied. Among other things it would show the frequency of, and the 
part played by, adhesions in the extension of the inflammation, but 
as yet we are ignorant as to their points of election and the factors 
favoring their production. 

Suppurative or otherwise, the meningitic process is, in the ban- 
ning, always located around the entrance wound. It may remain 
confined to this area and be recovered from after the evacuation of the 
focus, when the case is the suppurative type. 

The adhesions covering an area of cortical hypersemia, which is 
the cause of many anxieties^ are generally the consequence of the 
recovery, and are the residue of the acute pathologic process. 

The septic process may extend and become progressively general- 
ized, a condition frequently met with. The factors favoring the exten- 
sion of the process appear to be many, the first being a retention of 
the septic fluids. It would seem reasonable to suppose that when the 
subarachnoid spaces have been opened the resulting spontaneous flow- 
ing off of the cerebrospinal fluid ought to produce a real cleansing 
effect by bringing away the septic matter and thus acting as an irri- 
gation from within outward of the contaminated area. 

But) gentlemen, this discharge of cerebrospinal fluid does not take 
place, and consequently many factors, such as hemorrhage, congestion, 
oedema and intracranial hypertension, which immediately arise after 
the injury, force the brain against the entrance wound in the skull, 
thus occluding the aperture opening into the subarachnoid space. 

The b^inning of a cerebral hernia soon manifests its presence, 
the spontaneous escape of the infected cerebrospinal fluid and the 
succeeding suppurating collection become impossible, and the result 
is clearly a retention, so that the localized area of meningitis will not 
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be slow in extending, and this leads me to the question of the factors 
which favor this extension. 

It seems rational to suppose that the patient's position must un- 
questionably exercise some influence on the extension of the menin- 
gitis, just as it does in the case of a septic peritonitis — of course, 
taking into consideration the essential anatomical and physiological 
differences between the two serosa. I can not see why it would be 
illogical to assume that the direction and rapidity of the progression 
would be different when a patient is lying down with the head inclined 
on the side of the injury and a patient with the thorax elevated and 
the head resting on the sound sida 

The progression of the inflammatory process taking place step by 
step in the subarachnoid network would seem to indicate that the 
cerebrospinal fluid is an important factor of this progression. With 
it, the infection will preferably follow the principal routes that 
anatomy of the cerebrospinal system teaches and which converge 
toward the large venous dilatations of the base. The generalization 
is then accomplished, extension to the ventricles and spinal canal is 
inevitable, while the prognosis is no longer doubtful. 

Extension of the septic process to the base is evidently the natural 
tendency and is the real danger of a localized meningitis due to a 
projectile. Everything being equal, the immediate prognosis should 
clearly be all the better the higher the injury is seated in the vault 
and therefore more remote from the base. 

Encephalitis accompanies the meningitis. The suppuration of 
the focus of cerebral attrition resulting from the passage of the pro- 
jectile is more commonly termed cerebral abscess, a fact which gives 
rise to some confusion. The characteristics of this particular intra- 
cerebral suppuration are so peculiar to themselves that I think tiie 
procesfi( would be more aptly called " suppuration of the cerebral trau- 
matic focus," retaining the term " cerebral abscess " for those collec- 
tions which apparently are not in direct relation to the action of the 
missile. 

A focus of cerebral attrition will undergo a different evolution 
according to its location and extent, its connections, the nature of its 
contents, and the degree of infection. When it is superficial under 
an intact dura, its evolution may be aseptic and give rise to only vague 
symptoms of mild degree if the area involved is smalL On the other 
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handy it may suddenly develop suppuration at a rather late day, and 
you must always bear this eventuality in mind. 

When a projectile penetrates the brain infection is sure to arise, 
as the missile must be considered septic in every case and carries other 
foreign bodies along with it whose septic propertieit are generally great, 
particularly hair, bone spicula, bits of clothing, etc., with the result 
that the projectile floats, so to speak, in a diffluent mass composed of 
mashed cerebral substance and more or less coagulated blood. 

The walls of the cavity, which has no distinct boundaries, are 
composed of nerve-tissue which has undergone certain changes, usually 
being softened, several millimetres in depth, and then by a slow grada- 
tion apparently normal structures are reached. 

The softened area is bound to undergo necrosis, and its lique- 
faction will ultimately increase the size of the cavity in some instances 
to such an extent that communication with a ventricle or an opening 
into a subarachnoid confluent may result The infection adds its 
effect to the increase in size of the cavity by liquefaction of its walls, 
while continued tension acts in the same way. 

An infected, suppurating focus of cerebral attrition should empty 
itself — ^naturally in the direction of lesser structural resistance. 
Therefore it will be in the direction of the exterior, if the apertures 
in the dura and skull are sufficiently large not to cause strangulation 
of the resulting cerebral hernia; otherwise the focus will extend to 
the subarachnoid space or a ventricular cavity. 

The opening into a ventricle will be all the more likely the larger 
the two cavities are, as they are merely separated by a thin layer 
of necrosed cerebral tissue. There are also cases where a communi- 
cation with a ventricle occurs at once as the result of the projectile's 
course, and the gravity of this condition is evident In opposition 
to these very serious cases, you will meet with others in which the 
virulence is greatly lessened and where the contents of the focus 
attrition are tolerated for weeks or even months, and give evidence 
of their existence only at a very late date. 

Instances of this kind are offered by cases of suppuration around 
a projectile ^nbedded in the brain, where the tract and aperture of 
entrance in the skull and dura have undergone a process of cicatriza- 
tion. In both instances suppuration of the focus of attrition assumes 
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the clinical aspects of a cerebral abscess, quite independently of any 
immediate external cause. 

What essentially differentiates suppuration of a focus of cerebral 
attrition is its communication with the exterior by the tract produced 
by the projectile which will permit of its spontaneous eyacuaticm and 
consequently its repair and cure if dealt with surgically. Collections 
which are independent of the bullet tract must be very uncommon, 
and I even doubt that they can occur. 

I would sum up this subject thus: Infection of a penetrating 
wound in the brain occupies two distinct areas, namely, the sub- 
arachnoid spaces, which means meningitis; and, secondly, infection 
of the cerebral substance, which means suppuration of the focus of 
attrition. 

There is not much to be said in respect to the symptomatology 
of meningo-encephalitis following gunshot wounds of the head. The 
process usually develops clinically in from one to three weeks follow- 
ing the receipt of the injury. Besides the purely depressive type with 
headache, somnolence, and coma, you will sometimes meet with the 
classic type with headache, vertigo, nausea, high temperature, Kemig's 
sign, stiffness of neck, changes in the pulse preceding the advent of 
paralyses in the cranial and spinal domains, and, finally, coma. 

It is in this latter type that you will meet with certain forms 
of convulsion, contractures, and paralyses which indicate the localiza- 
tion of the meningeal exudates over such and such areas of the cere- 
bral convolutioiuL Ophthalmoscopic examination for optic neuritis, 
etc., will often give valuable diagnostic data« 

This likewise applies to the blood ^umiination, which will reveal 
an increase of the v^^ite cells, particularly the polynucleara (95 per 
cent), while analysis of the cerebrospinal fluid shows pus or 
polynucleosis ; in other words, leuco(^c evidences of suppuration. 

Let me also mention, in respect to the evolution of this usually 
fatal process, that there are cases where death supervenes without 
any previous symptom occurring, and also those which are absolutdy 
overwhelming in evolution, probably the result of a purulent ven- 
tricular inundation. What I desire to particularly impress upon you 
is that it is quite unnecessary to await the complete symptom-complex 
for making the diagnosis of meningitis. On the c(mtrary, it is in- 
cumbent upon you to make it at the very b^inning, at a time when 
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surgical measures may be still of some avail, and in order to attain 
this end jou must systematically look for the elements of the metir 
ingeai syndrome; namely, Kemig's sign, stifiness of the neck, head- 
ache, and bradycardia. 

It is only by daily observation of lliese cases, thus minutely follow- 
ing the evolution of the process, that you will be able to estimate the 
meningeal reaction, and therefore the prognosis. If you follow this 
advice you will be unlikely to overlook a commencing meningitis in 
the midst of improving cerebral symptoms, such as coma or paralyses, 
an amelioration due to the happy effects of an early and properly 
conducted surgical interference — a most important fact, because the 
future of a subject having sustained a cranial injury, when the 
initial trauma is compatible with life^ above all depends upon the 
element of infection, which clinically is made evident by the men- 
ingeal ^ndrome. Therefore the logic of all this is to detect these 
elements at their first appearance and follow their progress, which is 
your surest guide for your conduct of the case. But, regardless of our 
therapeutic resources, it must be admitted that meningo-encephalitis 
is a very serious complication, and also that it is the causal factor of 
still another accident in the evolution of head injuries. I refer to 
cerebral hernia, which I shall now consider. 

Hernia of the bram is a relatively frequent c<»nplication of 
meningo-encephalitis, and is the result of the infection of the cerebral 
structures. Its causes are congestion and oedema of the brain, a 
portion of the organ becoming mechanically forced out through the 
cranial opening whenever intracerebral hypertension exists, and you 
know that hypertension always accompanies infection. There is a 
decided increase in the production of cerebrospinal fluid and forma- 
tion of a meningeal or cerebral abscess. 

This phenomenon occurs during the first fortnight following the 
receipt of the injury. The projecting cerebral mass is soft and may 
or may not present pulsation, and will increase in size when the patient 
coughs or makes some exertion. It is more commonly composed of 
cerebral substance, and may contain a serous fluid or pus. It varies 
in size from a walnut to a closed fist^ while the functional symptoms 
to which it gives rise are those of localization and are too uncertain 
to be of mudii, if any, value. 

The evolution of hernia of the brain is interesting. The mass 
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may become eliminated by a process of necrosis, and this occasionally 
gives rise to hemorrhage when pieces of the hernia are died. The 
hernia may slowly and progressively become reintegrated with a com- 
plete epidermization, or, on the other hand, reintegration may take 
place suddenly after evacuation of a neighboring collection or by 
the removal of a certain amount of cerebrospinal fluid. Finally, it 
may persist 

Hernia of the brain is usually nefarious, as it forms a plug 
and occludes, by the pressure it produces^ the opening into the sub- 
arachnoid space, thus preventing drainage. If it involves the area 
traversed by the projectile, it occludes the track which otherwise 
would assure the normal evacuation of the focus of cerebral attrition, 
and consequently provokes mechanical retention. 

Therefore it becomes evident that the prognosis is serious, both 
because it governs the intracranial hypertension, which itself is due 
to infection, and because it mechanically prevents outward drainage 
of the products of this infection. 

Free discharge of cerebrospinal fluid and severe hemorrhage are 
yet two other complications to which consideration must be paid, as 
they are relatively frequent in cranial wounds frcnn projectiles of war. 

The first of these, which takes place by way of the tract produced 
by the missile, is either in such small amount or so completely mixed 
with bloody discharge tibat it may very likely escape notice. Various 
factors govern or prevent this dischai^ from occurring. Such are the 
narrowness of the wound, its high situation, in the neighborhood of 
the cranial vault, or the obstruction offered it by a hernia of the brain 
or a plug of mashed cerebral substance. If the head is raised, this 
also prevents its escape. Naturally a large aperture situated low, 
a declivous position of llie head, coughing, etc, are prone to induce 
the outward escape of the cerebrospinal fluid, and when it is in 
sufficient amount it should be collected for examination. This is 
interesting, from the viewpoint of diagnosis of deep-seated initial 
lesions, when blood will be detected in it or for future complications 
when a polynucleosiG( is present, as this is a sign of infection. 

A free discharge of cerebrospinal fluid does not seem to be danger- 
ous, so far as the ultimate condition of the patient is concerned. It 
sometimes even reduces the temperature permanently and acts as 
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an irrigation of the track of the projectile from within outward, and 
likewise carries away the toxic matter from the meninges or brain. 

If, for any reason, its discharge dionld become alarming on 
aoconnt of its amount, the head should be elevated, and this will 
usually control the situation. 

As to hemorrhage, it may be either primary or stecondary. The 
former depends up<m the wound itself or arises during trepanation. 
Injury to the meningeal or cerebral arteries, the sinuses, or internal 
carotid are frequently fatal, and, as I have already pointed out, the 
projectile or bone spiculum may produce hsemostasis for the time 
being by plugging the opening in the yessel. 

Secondary hemorrhage is the frequent result of infection or during 
the necrobiotio process in a brain hernia. It may be sufficiently 
profuse to be serious, but this is rather more likely to be due to the 
recurring frequency than to the actual amount of blood lost each 
time. The prognosis is serious, if only by reason of the cause of the 
hemorrhage itself, which keeps up the loss of blood. 

It hardly seems necessary to speak of the prognosis and diagnosis 
of injuries of the skull and brain from projectiles of war, because, 
from what has been said, I think you will be able to deduce your 
conclusions in this respect without futher comment on my part. 
Therefore my next lecture will be devoted entirely to the treatment 
of these lesions and their complicatiims. 

{To he continued) 
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Gsntlbmsn: Multiple neuritis is an organic disease of the 
periphery of the ner70U8 system, but in importance it ranks at the head, 
for it is quite common in our busy centres. And not only because 
of its f requency, but also because of its favorable prognosis, does 
this disease deserve careful attention. We are therefore fortunate 
in the fact that the Cook County Hospital has such an abundance of 
material at our disposal that I am compelled to exercise some self- 
restraint not to yield to the temptation of showing too many cases. 
My plan is to present a fairly typical case of each of the more com- 
mon varieties of the disease, and at the close of the entire presenta- 
tion to discuss the disease in its general features, having due regard 
to diagnosis and treatment. 

Cass L — The first patient is a Bussian laborer, whose English 
is too deficient to give a complete history at one sitting. From the 
several subsequent conversations we extract the statement that three 
weeks before his admission into the Cook County Hospital he began 
to suffer from distressing pains in the 1^ and hands, difficulty in 
walking, and peculiar sensory manifestations to be described later. 
Up to the beginning of the present trouble he claims to have been in 
good health and free from venereal infection. He boasts of exemplary 
habits, though admitting the occasional use of tobacco and whiskey. 
Later he confessed to indulging regularly in small quantities of strong 
drink, though not to the point of becoming intoxicated. 

Examination. — Observing the patient's gait as he walks across 
the amphitheatre, you will notice that it is peculiar, in that the steps 
are not r^^lar and there is a tendency for the feet to remain on the 
floor. In order to clear the toes from the ground — ^to overcome the 
toe-drop — ^he is compelled to raise his knees hi^, thus imitating the 
high-stepper's gait, which gave it the name of " steppage gait" The 
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muscular weakneeis is insignificant in tlie tbigjis, but becomes more 
marked from above downward^ so that the foot is almost without 
power and drops of its own weight unless supported. The important 
point is in the phenomenon of greatest inyolvement of the peripheral 
extensors. A condition similar to that of the lower extremities pre- 
vails in the muscles of the upper extremities. The hands and arms 
are extremely weak and patient is unable to force the lever of a 
dynamometer, an instrument used for the measuring of muscular 
power, from its zero mark. Both hands are habitually flexed at the 
wrist because the extensors are paralyzed and permit the hands to 
drop into the pahns — a good example of so-called wrist-drop. Not 
only is extension impossible, but even flexion is very much reduced 
in the hands, because it lacks the cooperation of the extensors. That 
defective flexion is the result of lack of extension I can demonstrate 
by placing my hand on the back of the patient's wrist, thus replacing 
his own extensors — and immediately the flexion becomes normal. 
The toe-drop and wrist-drop are well shown even in the accompanying 
photograph (Fig. 1) taken of the patient after improvement had 
already begun. 

Subjectively, there are occasional spontaneous pains, especially 
in the 1^ and arms, described as sharp and darting, but he complains 
of another kind of sensory discomfort, not amounting to pain, more 
or less constantly present — an aching which annoys him more than 
the occasional sharp pain. Objectively, the slightest touch applied 
to the skin of upper and lower extremities, even mere contact of 
the bed-dothes with the skin, evokes unpleasant sensations. The 
climax of his suffering is reached when we apply pressure over the 
calf-muscles, the Achilles tendons, or the arm muscles. This symp- 
tom of pain in muscles on slight pressure is a valuable differential 
sign for this disease, as it is found in but few other conditions. 

A rather interesting sensory symptom present in my earlier exami- 
nations of the case was the so-called ^^delayed conduction of sensation" ; 
that is, when the skin is pricked with the point of a pin the patient doesf 
not respond immediately, but the answer is delayed because of the 
delayed conduction of the impulse along the nerva This symptom is 
not uncommon, and for long has been considered pathognomonic 
of tabes; we now know that it may be present in multiple neuritis 
before the development of anaesthesia. 
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Showing the characteristic foot-drop and wrist-drop of mul- 
tiple neuritis, as well as the wasting of the peripheral parts. 
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Palpating the nerves where they have become superficial, as for 
instance llie ulnar nerve between the olecranon process and the in- 
ternal condyle, gives a ready response of pain. This is a finding 
directly opposite to that in tabes> in which disease there is mostly 
complete absence of pain on pressure of the ulnar nerve-trunk, a 
phenomenon first described by Biemacki as characteristic for that 
disease and since known as Biemachi's sign. 

Continuing the examination of the sensory portion of the nervous 
system by the ordinary method of employing a cameFs-hair brush 
and the point of a pin for the determination of the sense of pain and 
touch, respectively, we find the hands and forearms irresponsive to 
both pin-prick and touch over the parts shaded dark in Figs. 2 and 3. 
The ansesthetic area so depicted is almost glove-shaped in the upper 
extremity and very much resembles a stocking in the lower extremity. 
It is well to note that the glove and stocking anaesthesias, bilaterally 
and symmetrically distributed, constitute a well-known syndrome of 
multiple neuritis. 

The Reflexes. — The superficial reflexes, such as the abdominal 
and plantar, are somewhat reduced, but not pathologically; the char- 
acteristic change, however, is in the deep or tendon reflexes. Of 
these the triceps gives a bare response, the wrist-tap none at all ; the 
knee-jerks are bilaterally absent; likewise the Achilles reflexes, which 
were faintly present at the first examination. In short, all the deep 
reflexes connected with the dependent or peripheral parts of the body 
seem to have practically disappeared. 

Completing the examination, we find pupils which respond to light 
and accommodation, though somewhat sluggishly. There is no 
paralysis of eye-muscles, and the optic nerve-head shows no patho- 
logic changes. The face is not paralyzed, and the tongue is protruded 
in a straight line, being dean and free from tremor. The teeth seem 
in perfect condition, so far as may be judged without X-ray examina- 
tion ; likewise the tonsils. Temperature, pulse, and respiration n^a- 
tive. Blood-pressure, 166 systolic, 90 diastolic There are no signs 
of disease in any of the viscera — heart, lungs, kidneys, and abdominal 
organs. The urine, tested for albumin, sugar, casts, and urea, gave 
normal values. Wassermann on blood and spinal fluid gave negative 
results; there was no increase of cells or globulin in the fluid. 

To briefly recapitulate the symptoms, n^ative and positive: Our 
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patient presents none of the usual evidences of tabes^ such as Argyll- 
Bobertson pupils, lancinating pains, or sphincter disturbances in 
bladder or bowel, nor have Mre discovered any optic nerve changes. 
Instead, tliere is muscular weakness and pain of a continuous and 
dull character in legs and arms, accompanied by extreme tenderness 
on pressure of the calf-muscles and of the muscles in the upper ex- 

FiQ. 2 FiQ. 3 



Shaded portion: AnatthetU and analgetu. Shaded portion: An«athetia and analgeaia. 

tremities; and these same muscles are found flabby, wasted, and 
paralyzed. This is a classical picture of multiple neuritis; and in 
view of the admitted history of chronic alcoholism of many years' 
duration, and the absence of any of the other factors capable of 
producing a similar disease picture, the case is clearly one of alcoholic 
multiple neuritis. 
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Case II. — The patient is a (German working-woman, thirfy-ei^t 
years old, who c(»nplains of pains in the legs and difficulty in walk- 
ing. The trouble b^an as an aching in both legs and thi^ two 
weeks before she was admitted into the hoq>itaL At about the same 
time, and even somewhat previously, there were constant dull pains 
which were accompanied by stiffness and peculiar drawing sensations 
in the calf-muscles, becoming mostly worse toward morning. Bowels 
are somewhat constipated, but the urinary functions are normal, and 
there is an absence of sharp shooting pains. With the exception of 
an attack similar to this one about a year previously her general 
health has always been good. She is the mother of three healthy 
children ; there were no miscarriages, and she positively denies both 
venereal disease and alcdiol. As to the latter, she went into details 
by stating that not one drop of spirits had passed her lips during the 
entire past year. 

ExaminaHofL — ^As viewed in diffuse daylight and with an electric 
lamp, the pupils appear small and respond sluggishly both to light 
and in accommodation — a phenomenon which must be considered 
pathologic The knee and heel reflexes are practically absent, though 
faint contractions can still be observed in the adductor muscles of the 
right side when the corresponding patellar tendon is struck with a 
percussion hammer. Muscle power is not diminished in the lower 
extremities, but the feet and legs perspire freely. Similarly, there 
is little or no diminution of strength in the upper extremities. How- 
ever, subjective sensation is markedly disturbed in both upper and 
lower extremities: the slightest touch or light pressure on the prom- 
inent muscles of both upper and lower extremities elicits violent 
reactions of pain and discomfort. In contrast with these findings, 
objective sensory tests — as applied with a camelVhair brush for 
touch and with a needle-point for pain — fail to elicit anything ab- 
normal. To compensate for this we discovered a symptom not so 
common in this disease, namely, extreme ataxia, both static and 
dynamic; that is, when patient stands with eyes closed and feet ap- 
proximated there occurs marked swaying of the entire body, and 
when the patient attempts to walk there is lateral swaying much like 
that of a drunken person. 

Briefly, the patient complains of pains, parsesthesise, sweating, 
and ataxia of station and gait The examination reveals sluggish 
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pupils and absent tendon reflexes, but there is no ansesthesia, anal- 
gesia, nor loss of deep sensibility. 

Are these findings sufficient for a diagnosis! This question can 
be answered in the affirmative provided certain points are cleared up. 
First, as to the sluggidi pupils present in our case. How can we 
reconcile a sluggish pupil with the diagnosis of multiple neuritis! 
The answer is that there are cases of chronic alcoholism with sluggish 
pupils which become normal after the patient's recovery. The next 
question is: Can we have multiple neuritis without muscular wasting 
and without objectively demonstrable loss of power ? We now know 
that there is a type of the disease in which the sensory portion of 
the mixed spinal nerves is principally affected which has to do with 
the maintenance of coordination and the production of the tendon 
reflex, while the motor division of the nerve escapes. So closely do 
these unusual forms of multiple neuritis resemble tabes that some 
authors have described them under the special name of pseudo-tabes 
peripherica. Of course, this would also explain the marked ataxia 
in our patient 

There are other points which enable us to reach a positive diag- 
nosis in this case. One of these is the discovery of an alcoholic 
history, in spite of the patient's statement that not a drop has passed 
her lips within a year. Her relatives informed us that the patient 
was '* tending bar " in her own saloon until a few weeks ago, and that 
she drank " like a fish." The mere fact of the patient having been 
in the saloon business would prejudice us in the assumption that she 
drank immoderately of alcoholics. It is well known that persons 
engaged in the retail liquor traffic, especially women, derive much of 
their income by treating and being treated by customers, with the 
inevitable result of overindulgence. We have thus learned that our 
patient has habitually poisoned her system with alcohol, supplying 
us with another missing link in the diagnosis. 

A point of negative value, in so far as it excludes the diagnosis 
of the only other disease for which this case might be mistaken, 
namely, tabes, is the absence of other symptoms of tabes and the 
negative Wassermann reactions on blood and spinal fluid. And, 
last but not least, the mental picture presented by the patient when 
I first examined her, and still present to a degree, adds a final prop 
to the diagnosis. During several conversations with me she appeared 
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completely disoriented as regards time, place, and persons. For in- 
stance, when asked whether she knows who I am, she invariably 
answered that she never saw me before, though she had previously 
spoken to me on three different occasions. Asked if she was aware 
of the name of the place in which she found herself, she answered that 
she was in a hotel The inquiry as to time she answered that it 
was morning when it was afternoon. The symptom of fabrication 
wad also quite marked. For example, the question as to what she 
did yesterday she answered by detailing visits she made, some on the 
north, others on the south side, when, as a matter of fact, she had 
not been out of bed for the past three or four weeks. This mental 
syndrome — consisting for the most part in a confusion ad to time, 
place, and person, added to which there is a tendency to confabulate 
so as to fill up memory blanks — ^was first described by Korsakoff, a 
Eussian physician with much experience among patients afflicted 
with alcoholic multiple neuritis. The disease, or rather syndrome, 
is called ^^ Korsakoff's psychosis," and is commonly associated with 
alcoholic multiple neuritis, though it may be found in other forms 
of multiple neuritis and in other conditions not caused by alcohol. 
The great majority of cases, however, appear in combination with 
this variety of multiple neuritis. 

Case III. — ^The patient is a young Englishman, twenty years old, 
who complains of weakness in the legs and inability to walk. The 
trouble b^an about seven weeks ago with a feeling of weakness and 
numbness in both 1^ and arms. During his work he frequently no- 
ticed that his arms and hands would tire easily, and he would then be 
compelled to take a short rest On his way home from work hid legs 
would give way, compelling him to make several stops on the road. 
This condition gradually grew worse, so that later he needed assistance 
to get about, but eventually the weakness became a real paralysis. 
Simultaneously with the weabiess there appeared a marked shrink- 
ing or wasting of the muscles, combined with sharp pains coming 
on spontaneously and at irregular intervals. In addition there was 
a more or less constant duU pain affecting principally the muscles 
at the periphery of the body. Thede nervous phenomena were pre- 
ceded by marked gastro-intestinal symptoms — diarrhoea and vomiting, 
also constipation. There was slight fever and temporary urinaiy dis- 
order; patient could not empty the bladder. 
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Eocamvnation. — ^B^inning from above downward we examine the 
pupils, which react normally to light and in accommodation. The 
ophllialmoBcope reyeals normal fundi. There are no facial asym- 
metries — ^the patient can wrinkle his brow, dose the eyes firmly, raise 
the upper lip, protrude the tongue in a straight line, and move the 
jaw from side to side against resistance. Similarly, the muscles 
of the shoulder girdle appear quite normaL A different picture is 
encountered, however, when the peripheral parts are examined: the 
arms, forearms, and hands are wasted and flabby. The wasting is 
especially marked in the fii&iall muscles of the hands> including the 
dorsum. The palm of the hands is flattened, hollowed out, and the 
other muscles supplied by the median and ulnar nerves have practi- 
cally disappeared. The paralysis becomes the more noticeable when 
the patient attempts to use his hands in the removal of shoes and stock- 
ings, a task which he can not accomplish. Unlike the first case 
demonstrated as alcoholic multiple neuritis, the weakness is not shown 
merely in the existence of wrist-drop, but also by the patient's in- 
ability to use the smdU muscles of the hand. When I place my finger 
between his thumb and index-finger and the patient makes an effort 
to press on my finger, no power is developed. On account of paral- 
ysis of lumbrical and interossei muscles, abduction and adduction of 
the fingers is not possible. Wrist-extension is abolished. In fact, 
there is extreme weakness amounting to paralysis in all of the 
peripheral muscles and nerves of the upper extremities. 

The trunk muscles having escaped, we turn our attention to the 
lower extremities. The thighs are but slightly thinned, but the legs 
appear almost without muscle. Flexion and extension of the thighs 
are weak, but there is no distinct paralysis. However, when pati^it 
attempts to dorsi-flex his foot he fails completely; indeed, he demon- 
strates the existence of genuine foot-drop, combined with flexor 
paralysis. 

There is^ then, a generalized wasting of muscles in upper and 
lower extremities, most marked in the forearms, hands, and fingers, 
and in the legs, feet, and toes, which i^ increasingly severe as the 
periphery of the body is reached. 

Reflexes. — ^The triceps jerks are still elicitable though reduced, 
but the wrist-jerks are abs^it on both sides. Likewise, the patellar 
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reflexes and Adiilles response can not be obtained even with rein- 
forcement 

Sensation. — ^You may have noticed that while I was examiTn'ng 
the patient's reflexes the slight manipulation of the extremities re- 
quired was sufficient to call forth many expressions of pain : he winced 
and cried out aloud and seemed to be suffering intensely. All of the 
manifestations of pain became more accentuated when my hand 
pressed his calf -muscles. ISot only does pain occur on pressure of 
the muscles, but it also appears in spontaneous attacks without any 
external manipulations being applied — evidentiy the result of irrita- 
tion in the sensory portion of the nerves produced by the inflamma- 
tory process. 

Objective sensory findings are not as well marked as in our first 
case. Here there is considerable reduction of sensation^ so-called 
hypsesthesia, instead of complete ansesthesia, conforming, however, 
to the so-called glove-and-stocking variety of ansesthesia. 

A summary of the important findings in this case yields wasting 
and paralysis in the skeletal muscles of the body, principally the 
periphery ; loss of the deep reflexes in the same parts as the paralysis, 
combined with the subjective sensory disorder of hypersensitiveneBS 
on pressure and hypeesthesia to touch and pin-prick. I^^atively, the 
viscera, including the central nervous system, are free from disease. 
An investigation of the body fluids, such as blood, urine, and spinal 
fluid, excludes the existence of other diseases as well as the possi- 
bility of specific infection. Both positive and negative findings estab- 
lish the diagnosis of multiple neuritis. 

Having made the diagnosis, it is necessary to determine the etiology 
of the disease. In our first two cases the cause was found to be the 
common one for most cases of polyneuritis ; namely, alcohol. In this 
case we have neither a history nor signs of alcoholism; evidences 
of lead intoxication are wanting, and the urine examination failed 
to reveal albumin or sugar — ^thus excluding alcohol, lead, nephritis, 
and diabetes as possible causes of the neuritis. Preceding the de- 
velopment of the symptoms of the disease proper there has been no 
infection such as typhoid, diphtheria, or influenza, which makes it 
fairly certain that we are not dealing with a type of multiple neuritis 
caused by the toxins of an infectious disease, the so-called toxic or 
post-infectious form of multiple neuritis. From the history you may 
Vol. IV, Series 27—0 



Digitized by VjOOQIC 



130 Ill^TSBNATIONAL CLINICS 

recall the statement that before symptoms of multiple neuritis had 
appeared there were gastro-intestinal disturbances — ^vomiting, diar- 
rhoea, and some fever. This symptom-complex drew my attention 
to the possibility of arsenical poisoning as the probable cause of the 
neuritis. But how did the arsenic in quantities sufficient to produce 
poisoning enter the economy i In order to find, if possible, a satis- 
factory answer to this question, I again scrutinized the facts as to 
the patient's occupation prior to the beginning of his disease and 
found the following: Having worked as a fanner last summer, one 
of the patient's duties was to place a preparation of unknown con- 
tent, presumably arsenic, in the potato fields. While scattering the 
arsenical powder over the fields during a period of two weeks, suffi- 
cient of the preparation must have entered his own system to produce 
arsenical poisoning. This, in my opinion, completes the chain of 
evidence in favor of the diagnosis of arsenical multiple neuritis, 
which developed within a short time after the acute symptoms of 
arsenical poisoning had subsided. The finding of the real cause of 
this neuritis is extremely instructive, for it emphasizes the importance 
of looking beneath the surface of things. Had we been satisfied with 
the history as first given by the patient, we might have missed the 
diagnosis as to the etiology. And, after all, rational therapy must 
be based entirely on etiology. 

Case IV. — The patient, a married woman, tweniy-f our years old, 
entered the hospital for the second time about two weeks ago. Dur- 
ing her first stay at the hospital she remained three days, and was 
sent home somewhat improved, whence she returned seven weeks 
later. She now complains of weakness and peculiar sensory dis- 
turbances in both legs and arms. 

Excmdnatioru — This may be brief, because of lack of time 
and to avoid repetition. Beginning at the periphery of the body, 
I find the toes completely paralyzed and placed at an obtuse angle 
to the leg. Slight manipulation gives rise to much pain. When 
attempting to practise dorsal fiexion she succeeds only in bending 
the knee to an insignificant angle, and the foot assumes a dropped 
position, becoming a so-called "footrdrop." Bepeated attempts by 
the patient to raise the legs are successful only in lifting it to a 
height of one inch above the bed. In examining the upper extremities 
we find that the conditions are not identicaL Here there is no marked 
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difference from the normal in the appearance of extensors and flexors 
of arm and forearm, and the patient haa the power to elevate the 
arms and forearms. A mere glance at the hand muscles, however, 
reveals generalized muscular wasting — ^the palm is hollowed out, 
the thenar and hypothenar eminences have practically disappeared, 
and the back of the hand presents a series of gutters where there 
should be muscles. There is no power left to grasp an object 

Reflexes. — The reflexes are absent in the knees and heels and also 
in the plantar surfaces of both feet. In the upper extremities the 
triceps and wrist-jerks are normal Pupils respond to light and in 
acccmimodation. 

Sensatioiu — While there is no complaint of spontaneous pains 
appearing in the lower or upper extremities, slight pressure over the 
calf-muEteles causes much suffering. The nerve-trunks are tender on 
pressure. Objective tests by means of pin-prick bring out the 
phenomenon of ^' delayed conduction of sensation " studied in Case I. 

Absence of symptoms referable to brain, spinal cord, and cranial 
nerves^ negative spinal fluid and blood, in a patient who complains 
of weakness and wasting of muscles in the peripheral parts of the 
body, with tenderness on pressure over muscles and nerves and ab- 
sence of the deep reflexes in the affected parts — all of these symptoms 
make the diagnosis of multiple neuritis certain. 

As regards the cause of the multiple neuritis in this patient, 
whether produced by alcohol, arsenic, lead, or endogenous poisons 
such as those found in diabetes and nephritis, we are again dependent 
on an exact history of the casa We are already helped by the knowl- 
edge that we are dealing with a painful neuritis, probably of alcohol 
or arsenical origin. There being no evidence or history of alcoholism, 
but having learned from the patient that she took some medicine 
just before the onset of symptoms, our inquiry was naturally directed 
toward ascertaining the character and kind of medicine taken. She 
informs us that she mistook a white powder for sugar, with which 
she widied to sweeten her coffee, but that she now believes that the 
powder was poison. This story lacked the air of probability, for 
arsenic packages are usually labelled poison in red ink with a cross- 
bone symbol prominently printed thereon, and are not found lying 
about in the neighborhood of the sugar container. Frankly stating 
our disbelief in her story brought out the truth; namely, that she 
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had taken rat poison with suicidal intent, and that ahnost immedi- 
ately after she had swallowed the poisonous dose symptoms of gastro- 
intestinal irritation appeared. We may now recall that when she 
first entered the hospital attention was paid to the acute condition 
of her gastro-intestinal tract, the vomiting, diarrhcBa, etc., but after 
some improvement she was taken home. Meanwhile the arsenic con- 
tinued its pemicioufif work, thus giving us an opportunity to receive 
her later as a patient in the nervous wards. In reference to the 
production of multiple neuritis arsenic differs from alcohol, for, 
while small quantities of alcohol taken over long periods of time 
are the usual cause of the neuritis — a single large dose not being 
sufficient to produce the disease— arsenic may produce neuritis by the 
ingestion of a single poisonous dose, provided the poison has not been 
entirely removed from the stomach. The lesson is obvious: thorough 
washing out of the stomach is an absolute necessity in every case of 
arsenic poisoning. I must not omit to mention that arsenical neuritis 
may be produced in the same way as alcoholic neuritifi( by the inges- 
tion or inhalation of small quantities of arsenic, as demonstrated by 
Case III, that of the yoimg English farming boy. 

Case V. — The patient is a laborer, thirty-five years old, who 
entered the hospital because of weakness and inability to use his 
hands for work. Some weakness in the legs is also present, but this 
causes no disturbance in function. Six weeks after having worked 
in a lead factory his arms gradually weakened until they reached 
their present state of helplessness. We are informed that two weeks 
before the muscular weakness had been noticed the patient suffered 
from an attack of severe cramps and stomach pains and that he was 
constipated. 

Examination. — Aside from the disability in the upper extremi- 
ties, patient appears well, although slightly ansemic The blood re- 
veals a moderate degree of ansemia by the low haemoglobin content and 
some reduction in the number of erythrocytes, 3,800,000. In addi- 
tion, some basophilic degeneration of erythrocytes has been discov- 
ered, a finding characteristic of lead intoxication. Wassermann and 
spinal fluid were n^ative, and the urine was free from pathologic 
ingredients. 

In examining the muscular system, the shoulder group of musdes 
appear normal and there is but slight weakness in the arms. It is 
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quite different in the forearms and hands; the entire forearm seems 
weak. There is a considerable loss of power in the extensors of the 
forearm^ though the wasting is not great The wrist furnishes us 
with a typical picture of classical wrist-drop. The remarkable thing 
in connection with this wasting is that the supinator longus stands 
out prominentlj among the wasted muscles. This is noted by writers 
on nervous diseases as almost pathognomonic for lead neuritis. The 
lower extremities show neither wasting nor weakness in any of the 
muscles^ though patient complains of fatigue after slight exertion. 
The reflexes are absent in the triceps of both arms, but the supinator 
reflex is present on both sides. There is no change in the reflexes of 
the lower extremities. 

Sensation seems normal even in the territories affected with 
muscular weakness and partial paralysis. 

The disease is practically a motor disturbance; yet, because of 
the symmetrical involvement and loss of reflexes, it belongs in the 
class of multiple neuritis. 

What is the etiology ? The blood-picture is that often observed in 
lead neuritis — slight anaemia, with basophilic degeneration of eryth- 
rocytes. The paralysis was initiated by some kind of colic, presum- 
ably lead colic, and seems almost confined to the motor system, another 
quality of lead. Why lead should leave out the sensory nerves and 
attack the motor portion of peripheral nerves nobody has yet been 
able to satisfactorily explain. A final proof that we are dealing with 
a lead neuritis is the appearance of the patient's gums, mention of 
which I have reserved to the last : at the junction of gums vsith teeth, 
and apparently buried in the gum-tissues, there are bluish particles 
of lead dust which give us the picture of the classic lead line. This 
is a typical example of lead neuritis of the wrist-drop type, though 
there exists another but rarer form of lead neuritis, the so^^alled 
upper^arm type, in which the arm-muscles — deltoid, biceps, brachialis 
anticus, and supinator longus — are the only ones affected. 

Casb VI. — The patient I now wish to demonstrate is fifty^five 
years old, a salesman by occupation and the father of four healthy 
children. He complains of certain peculiar sensations which he 
experiences in the l^s and arms, especially in the legs. He describes 
his sensations as a feeling of millions of ants crawling up and down 
his legs and arms. Having been a clothing salesman all his life, he 
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was never exposed to the fumes and dust of lead and other noxiaus 
materials. He ie( not alcoholic and has escaped venereal infection. 

ExiwUnation. — ^The patient appears well nourished; in fact, he 
may be considered slightly adiposa His gait is imcertain, but this is 
seemingly the result of discomfort and ataxia rather than of weak- 
ness. The upper extremities show no wasting, but the triceps and 
wrist reflexes are absent The strength, as tested by the dynamometer, 
shows some reduction in both hands and no wrist-drop. The lower 
extremities are not wasted, but both knee and Achilles jerks are 
markedly reduced, obtainable only with Jendrassik'a method o|f 
reinforcement When the patient is made to stand with eyes closed 
and feet approximated there is considerable swaying of his body, the 
so-called Bomberg sign. There is slight uncertainty in his gait. The 
cranial nerves show no anomalies; the pupils respond to light and 
in acconmiodation, and there are no optic nerve changes. The blood 
and spinal fluid are negative for Wassermann, and there is no 
lymphocytosis nor globulin increase. 

Essentially, the positive findings are certain pareesthesias in the 
upper and lower extremities, reduction or loss of deep reflexes, and 
marked ataxia. Motor weakness is absent 

The diagnosis of this case can be made by excluding syphilis and 
other organic nervous diseasies, because of the absence of symptoms 
belonging to such diseases. However, the presence of sensory dis- 
turbances in the form of parsesthesia and ataxia, as well as a loss of 
reflexes limited to peripheral parts of the body, makes the diagnosis 
of multiple or peripheral neuritis quite plausible. 

Let us seek out the cause of this multiple neuritis. Having ex- 
cluded alcohol, arsenic, lead, and other exogenous poisons, we may 
direct our attention to the possibility of an endogenous poison produc- 
ing the symptoms. Which are the principal poisons vdthin the body 
capable of producing multiple neuritis ? The first place belongs to 
diabetes; then nephritis and intestinal auto-intoxication must be 
mentioned. These considerations lead us at once to make a thorough 
inquiry into the condition of our patienf s urine. Several examina- 
tions made of the urine have indeed shown the presence of a small 
quantity of sugar constantly present We are now in a position to 
complete our diagnosis ; namely, the case is one of diabetic multiple 
neuritis. Cases of ihis type are not at all uncommon, but are seldom 
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recognized by those in a position to benefit these patients^ for of all 
forms of multiple neuritis this one can be successfully attacked by 
proper attention to the underlying cause; namely, diabetes. 

Casb VII. — The patient is a yoimg man of about twenty-five who 
complains of uncertain gait ; he staggers in walking to a d^ee that 
he is unable to get about unless he leans on some one and uses a 
cane at the same time. This difficulty developed about six weeks 
after having passed an acute illness, which the patient thinks must 
have been the grip, because he was feverish, suffered from sore 
throat, and was generally indisposed for a few days. Four we^ 
after the acute illness had subsided he noticed that liquid foods had 
a tendency to regurgitate through his nose and that his voice had 
changed — ^had become nasal and indistinct Within a few days fol- 
lowing this he began to experience difficulty with his eyes — he could 
neither read nor etee objects plainly; everything appeared double to 
him. Two to three weeks after the eye-symptoms had appeared there 
came this unsteadiness of his gait for which he entered the hospital. 
His previous health history i& good. Being a tailor by occupation, 
he works long hours, but he states that he never drank to excess, and 
his indulgence in tobacco is very moderate. There is nothing in his 
family history which may have predisposed him to the disease, except- 
ing, perhaps, a case of chorea in a younger brother, which may pos- 
sibly indicate a hereditary tendency to nervous afflictions. 

Exammaiion. — The gait is a good example of ataxia as se^i in 
its classical form in tabes dorsalis. In our patient, to the ataxia 
there is added muscular weakness, as evidenced by a slight foot-drop. 
The eyes show marked external strabismus, more on the right side 
than the left; that is, the eyes are turned out, because the external 
rectus muscles are having full sway in the absence of the proper func- 
tioning of the internal recti which are paralyzed. There is also a 
tendency to ptosis; that is, there is a partial drooping of both upper 
lids. Of the internal eye-muscles only the muscle of acconmiodation 
appears to be involved. The optic nerve is unaffected, likewise the 
other cranial nerves. The hands are weak but not paralyzed. The 
lower extremities are more ataxic than paretic, and peculiar perverted 
sensations are experienced in them — a feeling of ants crawling over 
the skin and a sensation of numbness. 

The deep reflexes are absent in both upper and lower extremities. 
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The sensory examination reveals some hypsesthesia in forearms and 
legs as well as in the feet. There is also excessive sweating of the 
plantar surfaces. Blood and spinal fluid tested for Wassermann 
were negative. A chemical and microscopic examination of the urine 
yields nothing pathologic 

This is another case of peripheral or multiple neuritis^ because 
there is involvement of peripheral nerve territories, loss of reflexes, 
and sensory disturbances corresponding to the same r^ons, with 
nothing to account for these symptoms in the central nervous system* 
When we recall the fact that the patient had passed through some 
acute illness several weeks before the advent of symptomf^ which illness 
was accompanied by fever and sore throat, we may well assume that 
the condition is one of multiple neuritis, caused in all probability by 
the poison left in the i^stem from the acute infection, and that the 
infection was a mild case of diphtheria. To judge from the number 
of such cases — ^that is, those giving us the syndrome of diphtheritic 
polyneuritis — ^many cases of mild diphtheria have not been recog- 
nized, for the patients are surprised when informed that they had 
suffered from that disease before their nervous symptoms appeared. 

We may now review some of the general features of this interest- 
ing disease, for of all organic diseases of the nervous system multiple 
neuritis offers the best prognosis and is most amenable to therapy. 

SYMPTOMS 

1. SensoHoTL — ^In almost every case of multiple neuritis, from 
whatever cause, some form of sensory disorder appears early and 
remains late. The disturbed feeling may vary from a mere numb- 
ness, pricking, tingling, or formication to the most excruciating pain 
described slA tearing, boring, stabbing, stretching, or burning. Usually 
dull, the pain is more or less constant, worse at night, but it may be 
interrupted by paroxysms of severe pain. A form of sensory mani- 
festation appearing early in multiple neuritis is the so-called hyper- 
sesthesia; that is, a light touch with either pin or camel Vhair brush 
gives rise to an excess of feeling, in some instances amounting to 
pain. This hypersesthesia is usually temporary in duration and soon 
followed by relative or complete ansesthesia, when there will be either 
decided reduction or complete loss of the perception of touch, pain, 
and temperature. A delay in the transmission of painful impres- 
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sions, 8<H3alled ^' delayed conduction of senBation/' is considered the 
equivalent of ansesthesia. Deep sensibilitjr from muscles and joints 
may be equally affected with the superficial sensation, which accounts 
for those cases of multiple neuritis in which coordination and ataxia 
are prominent symptoms. The sign of great diagnostic value is tender- 
ness elicited upon pressure of musdes and nerves. When, in addi- 
tion, superficial ansBsthesia is associated with the deepHSteated pain 
on pressure, the diagnosis of neuritis becomes almost a certainty. Ex- 
treme sweatings and hypersesthesia of the plantar surfaces of the feet 
may constitute the only symptoms of alcoholic multiple neuritis. The 
sensory disturbances may be limited to single nerve-trunks or they 
may affect entire limbs, are most aggravated in the peripheral por- 
tions, and diminish in intensity as the trunk is approached. Multiple 
neuritis is a symmetrical affection, and in this regard stands out 
clearly against other diseases resembling it 

2. Motility. — ^All grades of motor insufficiency may be encoun- 
tered, from slight weakness to complete paralysis of all four extremi- 
ties. A common early sign is ^ctreme fatigue upon slight exertion. 
One who always considered himself strong notices a reduction in his 
working capacity, and weakness ensues, which he attributes to irrele- 
vant causes. From a mistaken notion that the weakness is a form of 
nervousness he remains out of bed and attempts to work. Sooner 
or later he finds himself completely paralyzed and has to seek a 
hospital. Quite characteristic of the disease is the extensor paralysis 
in hands and feet; usually the lower extremities are affected before 
the upper ones, but the reverse may take place. As peripheral neuritis 
is an affection of the lower motor neuron, rapid wasting appears in 
the affected muscles, so that often within a very short period from the 
beginning of the affection the skin is seen to hang from the bone in 
large folds without any intervening muscle tissue remaining. 

Within a week or ten days following the first symptom some form 
of electrical reaction of degeneration may be discovered in the affected 
muscles and nerves. In the cases which I presented no electrical 
examinations were made systematically because of battery trouble, 
but this method of examination of muscles and nerves is not only 
valuable in diagnosis but also in the prognosis of an individual case. 
In testing for the reaction of degeneration the essential points to 
remember are: First, response to the faradic current is greatly 
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diminished or lost in both the affected nerve and muscle ; second^ the 
contraction by galvanism becomes slow, vermicular, while the normal 
muscle contracts with lightning-like rapidity. 

3. Reflexes. — Changes in the reflexes are noted in almost every 
case of multiple neuritis. Excepting the few cases in which the deep 
reflexes are temporarily exaggerated, they are always reduced or 
absent In many cases the reflex disturbance is an early sign of 
the disease and should be looked for in every instance. 

4. Ataxia. — ^Disturbance or loss of the musde- and joint-sense 
may produce ataxia, which may appear as the sole or the most im- 
portant symptom of multiple neuritis. Many mistakes in diagnosis 
have been made because of the presence of this symptom* It should 
be remembered that the cases of so-called neuro-tabes peripherica or 
pseudo-tabes are not rarely seen in alcohol or arsenical neuritis, but 
most often in the diabetic form. 

5. Miscellaneous Symptoms. — (Edema and vasomotor changes 
may develop in the peripheral parts of the body, which changes may 
be accompanied by profuse and offensive sweats. 

Slight rises in the body temperature may exceptionally occur. 

The pulse may become accelerated. A pulse of 90 is still con- 
sidered witiiin normal limits for multiple neuritis. A pulse-rate 
of 210 to 140 means danger from involvement of the vagufi( nerve, and 
usually foreshadows a fatality. 

Exceptionally the cranial nerves may be affected in multiple 
neuritis, especially in the diphtheritic cases. 

TBBATMBNT 

When first called to an acute case of multiple neuritis an attempt 
must be made to shorten the duration of the disease and to make the 
patient comfortable. Diaphoretics and salicylates, or aspirin and 
pyramidon, with sodium bromide in ten- to fifteen-grain doses, may 
be administered every three or four hours. In my experience aspirin 
has been very helpful early in the disease when administered in 
ten-grain doses every three hours for a period of three to four days. 
Locally hot-water bottles may be applied to the affected parts, guard- 
ing the patient against bums. The best remedy for the relief of pain 
is the application of moist heat by means of local packs. If the 
patient's general condition permits, general hot baths may be tried. 
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Morphine should be reserved for the cases in which the pain is so 
intense that there is danger from this cause alona If given at all it 
should be used in single large doses to insure the anodyne and hypnotic 
effects. 

Concerning the management of the various l^pes of multiple 
neuritis^ each variely should receive attention according to etiology. 
For instance, in the toxic varieties we endeavor to search out the 
poison having caused the disease and then to remove the poison from 
the patient or the patient from the poison. Alcdiolics should not 
receive a drop of alcohol in any form and under any pretence. Arsen- 
ical neuritis can be benefited before the neuritis has developed; that 
iS; when a patient develops the first symptoms of arsenical poisoning 
we must endeavor to prevent the slow absorption of the poison into 
the system. But once the condition has fully developed there is 
no special treatment. The treatment of lead neuritis is largely 
of the preventive kind ; the time to do something is when lead intoxi- 
cation is first noticed. Then aromatic sulphuric acid should be ad- 
ministered, or the old-fashioned administration of iodides in fifteen- 
grain doses three times daily should be given a trial. The diabetic 
variety is treated the same as the other symptcnns of diabetes; namely, 
by regulating the diet, making it practically sugar- and starch-free. 
The management of post-diphtheritic cases of multiple neuritis re- 
quires much care and individual attention. A patient who ia aJtr 
tacked by diphtheria should always be considered a candidate for 
post-diphtheritic neuritis. Attention should be given to the con- 
valescent period of diphtheria: the heart should not be overtaxed 
and the brain should be spared as well as the nerves. Many a 
so-called recovered case of diphtheria died suddenly from involve- 
ment of the pneumogastric nerve because the advent of multiple 
neuritis was not heeded by his medical attendant 

There is a general treatment applicable to all forms of multiple 
neuritis which consists in the prevention of bed-sores and deformities. 
To prevent the troublesome bed-sores pressure should be removed 
from the bony portions of the body. This can be done by the use 
of water pillows and frequent changing of position. Considering 
the frequency with which contracture deformities follow multiple 
neuritis, we should plan early to prevent such occurrences by extend- 
ing the knees and elbows and keeping them in position by means of 
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proper immobilizing apparatuses or by plaster-of-Paris casts. The 
troublesome foot-drop can thus be prevented from becoming a per- 
manent contracture; and a cardboard splint applied in time may 
again render the hand useful after recovery from wrist-drop. One 
may begin early to guard against deformity by placing a sandbag 
against the sole of the foot, even when the patient is still suffering 
from the acute symptoms of the disease. 

In the chronic cases strychnia and arsenic may be given in tonic 
doses. In f act^ the routine treatment of all forms of polyneuritis 
with strychnia sulphate or strychnia nitrate hypodermically or by 
mouth has given good results and must be acknowledged to be the 
best single remedy in this disease. Its administration may be b^gun 
with one-thirtieth grain, and it can be gradually increased to one- 
tenth grain three times daily. This treatment can be continued for 
months with no unpleasant after-effects. 

So soon as the pains have subsided — ^that is^ when the condition 
assumes the chronic stage — ^we may begin the application of 
electricity and general mechanotherapy. Massage and electrical 
treatment, combined with passive flexion and extension, must be 
systematically practised over long periods of time. 
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BLOOD-PRESSURE IN PREGNANCY* 

BY JENNINGS C. LITZBNBERG, B.S., M.D., FJLC.S. 
Professor of Obstetrics and Qjnnoology, University of Minnesota 



We have tcnlay four eaaeti of high-blood-preasiire of pregnancy to 
show you which illustrate somewhat different phases of this subject, 
hence I wish to take this occasion to call your attention to the sig- 
nificance and importance of careful and frequent observations of ihe 
blood-pressure in' every case of pregnancy, for it not only gives us 
early — ^perhaps the very first — ^warning of an approaching toxaemia, 
but enabled us to detect other complicating diseases of pregnancy 
which are accompanied by high blood-pressure. 

Furthermore, these observations should be begun early in preg- 
nancy in order that relative changes during gestation may be ob- 
served and any complicating disease detected soon enough to institute 
proper treatment; for example, if the blood-pressure be not taken till 
full term approaches, one may interpret hypertension as due to 
tozsemia of pr^nancy which may have existed from the banning, 
due to nephritis ; thus two errors will have been made : one the failure 
to detect a kidney lesion which should have been dealt with months 
before, and the other a mistaken diagnosis and treatment of toxsamia 
of pr^nancy because that is the most likely cause of hypertension at 
full term. 

It took many years to suflSciently impress upon the profession 
the necessity of early and frequent examinations of the urine as a 
saf^uard against toxaemia, and I have seen occasions when I feared 
that even this well- established fact was not universally accepted. 

I sincerely hope that it will not take as long to drive home the 
equally well-defined truth that blood-pressure observations during 
pr^nancy are just as important as examinations of the urine, and 
because it frequently antedates the appearance of albumin it might 
even be considered more important 

It is to further this idea that I present these cases today, to- 

* Clinic from the Department of Obstetrics and GynsDOoIogy, University of 

141 



Digitized by VjOOQIC 



142 UTTEBNATIONAI. OlJOaOB 

gether with an analysis of blood-pressnre observations on 524 addi- 
tional cases. 

General attention has been given to blood-presedire only since about 
1905, and during pr^nanc^ for even a shorter time. 

In the study of blood-pressure in disease concdderation is given to 
the systolic and diastolic pressure and also the pulse-pressure^ which 
is the difference between the two. In pregnancy empbasifif has been 
placed chiefly on the diastolic pressure. In analyzing these 624 cases 
from this clinic and from private practice I have taken into considera- 
tion not only the systolic, but also the diastolic and pulse-pressures 
as well, to see if the latter two would give us any additional valu- 
able evidence, especially as to the tozsemias, not revealed by the 
systolic pressure. 

NOBMiX 8TBTOLIO PBESStTBB 

Newell ^ avers that the normal limits during pr^nancy are be- 
tween 100 and 130 ; others assert that llie upper normal limit may 
be 135. In our series of 524 cases, in 306, or 60.5 per cent, the 
systolic pressure ranged from 100 to 130, and about 20 per cent 
so little above 130 as to be considered within normal limits, giving 
us 80 per cent practically within these bounds. 

Irving,* in his most admirable analysis of 5000 cases, found 
four-fifths, or 80 per cent., had a systolic pressure never below 100 
or above 130. Therefore we may safely conclude that a pregnant 
woman with a systolic pressure above 130, while not necessarily in 
immediate danger, should be more frequently observed to make cer^ 
tain that the rise above 130 i^ not the banning of a continual in- 
crease which may mean tozsemia. 

In discussing this phase of the subject Starling ^ said : ^^ I am 
convinced that during the whole period of normal pregnancy the 
blood-pressure is normaL Any blood-pressure above 125 mm. would 
make me suspect that the pr^nancy was not quite normal and would 
put me on the lookout for some degree of toxsemia." 

Vogeler'^ gives the normal ranges of blood-pressure in the non- 
pregnant according to age as 100 to 150 mm. of mercury; similar 
conclusions were reached by Libedoff ^ and Cook and Briggs.® 

Child-bearing women, all being relatively young, are not affected 
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by the normal increase with advancing age, therefore our hi^ nor- 
mal limit of 130 mm. is approximately correct, to say the least 

J. C. Hirst® found "the systolic blood-pressure in 100 non- 
pr^nant women 112 mm., and in pr^nancy 118 mm. up to 7 or 
7^ months," after which he says " there is a gradual rie^, so that 
in the middle of the last* month the average is 124 mm., and when 
the subsidence of the uterus takes place there is a slight f alL" 

Blood-pressure usually falls after rupture of the membranes, 
lasting two or more hours, according to Hirst ® from 60 to 90 points, 
and a like fall after the child id bom, also t^nporary, lasting, as a 
rule, not more than a half hour. Even in cases of eclampsia with 
very high blood-pressure there is usually a primary fall, sometimes 
as much as 100 points^ but it soon rises almoet or quite as high as 
before delivery, gradually subsiding after two or three daysi, and is 
usually back to normal in ten days or two weeks. 

Donjan^® asserts that "there is hypotension during gestation, 
hypertension during birth, hypotension postrpartum." 

LOW BLOOD-PBESSUBB 

In our series, in 96, or 18.3 per cent., the blood-pressure fell 
below 100. Irving ^ found 9 per cent with a low blood-pressure. 

Low blood-pressure has no such dire significance as high tension. 
Women with low pressure do not seem to be more prone to shock than 
others. However, I have observed that in nearly every case of low 
tension the w(»nan is below par, and a careful inquiry will usually 
reveal a cause for tiie asthenia, such as excessive vomiting, over- 
work, or nervous strain, and, if the underlying condition is allowed 
to go uncorrected, that patient may come to her delivery poorly 
equipped to endure the streeis of labor. 

Lynch *^ thinks that " comparatively low blood-pressure may be 
found in pr^nancy with no other evidence of abnormality of health." 
It is a mistake to ignore low blood-pressure in the pregnant, for I 
believe that it should be our aim to bring every woman to her con- 
finement in the best possible physical condition; she will stand the 
strain of labor better and will recover more quickly if die be in 
sound health, but I have seen no convincing evidence in our series 
that women with low blood-pree(sures are in particular danger of 
shocL 
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Lynch " thinks that " throng the study of blood-pressure we 
may have a forewarning as to the possibility of shock following labor 
not associated or resulting from hemorrhage.'' 

Sterling,^ in taking issue with Lynch on this subject^ says: 
" The Crile theory of shock se^ns to offer the best explanation. Fol- 
lowing rapid evacuation of the uterus^ there comes a marked lower^ 
ing of intra-abdominal pressure, and thereby the external mechanical 
support of the splanchnic vessel walls is diminidied; should vaso- 
motor ccmtrol be inefficient these vessels become enormously distended 
with blood, and the patient bleeds into her own abdominal vascular 
system. The resultant ansemia of the medulla completes the familiar 
picture of sui^cal dioc^ It is evident that such a condition pre- 
supposes a certain instability of vasomotor equilibrium; but that it 
can be foretold during pr^nancy by low blood-presaure is not borne 
out by our observations.'' 

The case of Mr& B. illustrates this. She was a large, strong, 
healthy woman, but was melancholy and apprdiensive, insisting all 
through her pr^nancy that die did not expect to survive. She had 
hydramnios of large but slow development. At seven months she 
waA threatened with a premature labor, but went to full term. Soon 
after ddivery she went into alarming shock and died. The amount 
of hemorrhage was not enough to account for the shock, which in all 
probability was explainable by the " bleeding into her own splanchnic 
system," as stated by Sterling. No warning was given by a low 
blood-pressure, her systolic blood-pressure being 122 mm. and dias- 
tolic 80. 

Many writers have told ufi( that there is a normal rise in blood- 
pressure as ]^Tegasoicy advances, and they substantiate their state- 
ments by averaging the blood-pressure of their cases at the different 
months. This may be misleading, so instead of averaging the blood- 
pressure I have taken the whole number of cased and figured the 
percentage that had an increase or a decrease of more than five points 
between the first and last reading, with the following results : 

Percentage of cases showing an increase of five points, 30. 

Percentage of cases showing a decrease of five points, 21. 

Percentage of cased showing neither increase nor decrease of five 
points, 49. 
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These figares are very illuminating, for they show that in this 
series; at least the great majority of cases, 70 per cent., do not show 
an increase, 21 per cent, even showing a decrease. 

This method seems much more logical to me than figuring the 
average blood-pressure at the different months. Thee(e figures in- 
clude only cases with a blood-pressure within the normal limits^ and 
do not indude those with hypertension, for it is manifestly illogical 
to include abnormal cases when we are trying to determine if there 
be a normal increase of blood-pressure during pregnancy. 

DIASTOIJO PBBSSTTBB. 

I have been rather interested in the study of these caseer to see 
whether an analysis of the diastolic pressure and pulse-pr^sure 
would reveal any evidence not conveyed by observations on systolic 
pressure alona Our cases showed the following: 

Diastolic Pressure 

60 or less, 35, or 66 per cent 
51 to 60, 94, or 18.0 per cent 

61 to 70, 200, or 88.4 per cent 
71 to 85, 137, or 26.2 per cent 
86 to 99, 44, or 8.4 per cent 

100 or moTBy 14, or 2.6 per cent 

In analyzing these figures as a group and investigating each in- 
dividual case any constant prognostic evidence added by the diastolic 
pressure not revealed by the systolic pressure is not in evidence, al- 
though in some cases it apparently was a better indication of a 
dangerous tozssmia than the systolic pressure, but a relatively higher 
systolic than diastolic pressure occurred more often than the reverse, 
as is shown by the increased pulse-pressure, which we will discuss 
later. 

Although the series is small, I can not escape the conviction that 
the diastolic pressure in pregnancy does not, slA a rule, tell us more 
than does the systolic; neither can I escape the impression, insuf- 
ficient as the evidence is, that an unusually high diastolic pressure, 
with or without an unusually high systolic pressure, is of prognostic 
significance, and I believe, furthermore, that the evidence is not 
Vol. IV, Series 27—10 
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complete unless we take both pressures^ not only that we may study 
their individual significance, but that we may acciunulate evidence 
which, when it has assumed sufficient proportions, may enable us to 
draw conclusions not now possible; and, again, the taking of both 
systolic and diastolic pressures necessary to the study of pulse-pres- 
sure, which may possibly also help us to solve this vexing que^ion. 

The attitude of internists toward diastolic pressure may be ex- 
pressed by Rowan,^* who said : " Systolic pressure is much less im- 
portant than either diastolic or pulse pressure. Its diagnostic value 
is practically nil. The diastolic pressure is of the greatest impor- 
tance in diagnosis and prognosis." 

Diastolic pressure is probably not as significant in an acute con- 
dition like toxaemia of pregnancy as in the chnmic disease of the 
heart and kidneys. Stone ^* emphasizes the diastolic preeisure which 
represents the constant pressure between systoles, and believes it is a 
better index of peripheral resistance than the systolic pressure. 

Janeway,^^ on the other hand, declared that, except in aortic 
regurgitation, marked bradycardia, and senile pulse, the diastolic 
pressure is not of great value. 

PITLSB-FBESSIJBE 

In chronic diseases of the heart and kidneys our medical col- 
leagues have found that the pulse-pressure may have a greater sig- 
nificance than either the systolic or diastolic pressure alone. 

I have been unable to find anything in the literature bearing on 
this phase of the subject during pregnancy, so will have to be con- 
tent with the results of our series, which, of course, is too small 
to justify final conclusions ; however, the evidence is valuable as far 
as it goes. 

Inasmuch as pulse-pressure is the real force in driving the blood 
mass to the tissues, we might, perhaps with reason, expect it to be 
of prognostic value. Pulse-pressure, which is the difference between 
the systolic and diastolic pressures, is considered normal when it 
ranges between 30 and 50 mm. of mercury. 

" A pulse-pressure under 80 is evidently not enough, as a rule, 
to send the blood through the numerous channels and force it back 
to the right side of the heart On the contrary, a pulse-pressure of 
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100 or over is (xmipatible not only with healthy but also with con- 
siderable mental and bodily vigor." • 

I have divided the investigation into two groups : first, the pulse- 
pressure in cases with low systolic pressure, and, second, those with 
high systolic preseTura 

The pulse-pressure in 79 cases with a systolic pressure of 100 
DMn, or below ranged from 6 to 62, distributed as follows: 37 per 
cent had a pulse-pressure below the normal low range of 30 mm., 
56 per cent were within the normal range of 30 to 50 mm., and 7 
per cent above the normal high range of 50 mm. 

These figures show that mos^t of the pregnant women with a rela- 
tively low systolic pressure have well-balanced circulation, most of 
them having a normal pulse-pressure ; however, many of those with a 
low pulse-pressure were suffering ircm conditions which cause de- 
bility, such as vomiting and overwork or strain upon the nervoud 
system. 

We are more interested in the cases with high systolic pressure, 
because tiiey are the ones threatening toxaemia, and we want to know 
if the pulse-pressure will tell us any more than does the systolic 
and diaG(tolic pressures or add to the evidence they giva 

Pulse-pressure in 92 cases with a systolic pressure above 180 
ranged from 20 to 106. Three only had a pulse-pressure below 80 
mm., 35 from 30 to 50 mm., 49 from 50 to 70, and 6 from 80 to 106. 
The one case with a pulse-pressure of 20 had a systolic pressure of 
140 mm. and a diastolic preefsure of 120 nun., and she had no otiier 
signs of toxsemia. One with a pulse-pressure of 100 had a systolic 
pressure of 230 and a diastolic pressure of 130 ; and the one with a 
pulse-pressure of 106 had a systolic pressure of 196 and diastolic 90. 

The^ cases would tend to make us think that we might expect a 
hi^ pulse-pressure in eclampsia. In our series we usually did find 
the pulse-pressure above normal, but not always very high; it gen- 
erally was above 70, but we are kept from forming too hasty con- 
clusions when the very next ca^e of convulsions has a normal pulse- 
preefeure of 50, with a systolic pressure of 170 mm. and a diastolic 
of 120 mm., and, to add to our confusion, another case comes along 
with the hi^ pulse-pressure of 90, with a systolic pressure of 160 
mm. and a diastolic of 70, and entirely unaccompanied by toxic 
symptoms. 
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What conclnsions, then, can we draw from the cases with high 
pulse-pressure? None, I fear, that will be of conclusiye value; we 
can only state that usually the pulse-pressure in eclampsia is above 
70, but in a ranall proportion of cases may be lower, even down to 
normal. So far as this small series is concerned, very little addi- 
tional evidence is revealed not shown by the systolic and diastolic 
pressure. However, I do feel that we can not dismiss the question 
of pulse-pressure as valueless until a much larger series of, say, 10,000 
eases has been analyzed. 

However, pulse-pressure may be of some value as a therapeutic 
guide, as Eowan ^' pointed out when he said: '^ Hi^ pulse-pressure 
contra-indicates stimulation, and a low pulse-pressure is a sure indi- 
cation that veratrum will harm the patient." 

High tension and albuminuria both are practically constant 
symptoms of tozsemia of pregnancy; the exceptions are very few. 
In this fact lies the value of urine examinations and blood-pressure 
readings; sooner or later they are usually both present. 

Eclampsia is in a large proportion of cases a preventable condi- 
tion if the earliest signs are detected so that treatment may be in- 
stituted to prevent a beginning toxaemia from developing into an 
eclampsia, and, even if the symptoms do not improve and the 
toxfiemia, in spite of treatment, increases, the life of the patient can 
be saved by a timely interferenca Fortunately we do not see as 
many of the soH^ed fulminant type of eclampsia since we have 
been giving more attention to the blood-pressure, for the reason 
that increasing tension often appears sometimes before albumin in 
the urine, and treatment can be started much earlier than when we 
depended on urine examination alona 

I called your attention a little while ago to the desirability of 
being on your guard whenever the systolic pressure is above 130 
mm. of mercury. It is interesting, in this connection, to note that 
about 3 per cent, of the patients with a systolic blood-pressure be- 
tween 130 and 140 had toxaemia, showing that even with this low 
range we may have not only a warning of an approaching toxaemia, 
but it may actually exist, as proved by other symptoms. 

But when we come to the pressures between 140 and ISO the 
percentage of cases ifl( three times greater, and we are warned of the 
greatly increasing danger when we learn that more than one-third 
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of all patients with pressures between 150 and 160 have toxaemia, and 
we should be truly alarmed if the systolic pressure goes above 160 
imsLy for one-half of the women with pressures ranging from 160 
to 180 are affected with toxsemia, and above 180 practically 100 
per cent, have toxaemia. 

In 1908 Badger^® said: "How early in the development of 
eclampsia the blood-pressure riseai I have been unable to determine 
from the literature. Future observations may show that it is one 
of the earliest signs." His prophecy has come true. 

I have been impressed for a long time by the fact tiiat hypeiv 
tension frequently appears before albumin could be detected in the 
urine even in small amounts, but I have not known how often this 
occurred till I analyzed this series of cases with the following results: 

Showing both hypertension and albumin (early), 15 per cent 

Showing albumin with no hypertension, 81 per cent. 

Showing hypertension without albumin or before tiie albumin, 46 
per cent 

Showing albumin first (not including those showing albumin with- 
out hypertension, ue., hypertension following later), 8 per cent 

Uncomplicated albuminuria is more frequent than uncomplicated 
hypertension. " Elevated blood-pressure is, per se, a more frequent 
sign of toxssmia.'' ' 

The above figures are quite convincing that hypertension is more 
apt to be the earlier symptom of toxsemia than is albumin. 

Irving^ also found this to be true, saying: " An elevated blood- 
pressure is often the first sign of approaching toxsomia. In tiie 
present series (5000 cases) it preceded albimiinuria twice as often 
as it followed it" 

There are a few cases of eclampsia which never show any albumin, 
and likewise there are some which do not have high blood-pressure. 
When we know the etiology of the toxsBmias of pregnancy this un- 
explainable fact may be cleared up throu^ metabolic studies. 

Ewing and Wolf ^ think that " dangerous toxic states may exist 
with great metabolic disturbance without albumin in the urina" 
There probably are different kinds of toxsBmia or various not well- 
understood diseases with high tension which may some day be appar- 
ent when we know something more of the etiolc^. As Faught^^ 
says : ^' Some women show a persistent high blood-pressure and at no 
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time present a picture of toxsemia; these should be separated from 
the pregnant cases showing even a moderately high blood-pressure 
accompanied by some or all of the familiar signs of toxsamia of 
pregnancy. The first need careful watching and management, but 
are not subjects for surgical interference, as are the toizsemia cases 
with gradually rising blood-pressure." 

That convulsions may occur with very low blood-pressure is 
proved by one of our cases who died in convulsions and had a sys- 
tolic blood-pressure of only 98 mm. of mercury. 

Lynch ^^ says eclampsia may occur with low blood-pressure, and 
cites several cases to prove his contention. We call them eclampsia, 
but that they are the identical disease of which eclampsia is a symp- 
tom I doubt In the toxsemia of early pregnancy the blood-pressure 
is not high. In none of our cases of hypersomesis gravidarum was 
the systolic blood-preaisure ever found above 120 mm. Blood-pres- 
sure does not aid us in determining what to do in pernicious 
vomiting. 

TBBATMENT OF TOXiBMIA 

It has not been the purpose of the clinic tonday to go into any 
detail of the treatment of toxsemia, but to impress upon you the 
value of blood-pressure readings; but, inasmuch as tiie interpreta- 
tion of these readingE( must involve therapeutic measures, it will not 
be out of place to briefly outline the treatment under varying con- 
ditions of blood-pressure. When the blood-pressure is above 130 
mm. of mercury or albuminuria is present the diet should be salt 
free, no meat given, large quantities of fluid, and a brisk saline 
cathartic, and the patient should be seen again in a few days, when, 
if she has not improved or other signs of toxsemia have appeared, 
she should be put to bed and the diet still further restricted. 

If the systolic pressure is above 140 mm. of mercury the indica- 
tions are for even more careful observation, and if above ISO the 
patient should be seen daily, and when between 160 and 180 it al- 
ways calls for rest in bed and drastic elimination and strictest diet 
If in any of these cases improvement fails or Hie patient grows worse, 
it id better to terminate the pregnancy than to temporize till forced 
to do so by the advent of convulsions. 
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Few women with a pressure continuously above 180 can be safely 
allowed to go very long without interference. Of course, in nearly 
all cases elimination, rest in bed, and restricted diet should be em- 
ployed before any drastic measures are instituted. 

It goes without saying that we do not depend alone upon the 
blood-pressure readings!, but take into consideration as well albu- 
minuria and other symptoms of toxsemia. 

Illustrative Cases 

I will illustrate the value of the fact that high tension may be 
the first sign of toxsemia by three cases. 

Case I. — ^Mrs. B. Due February 2, 1917. 

November 21, 1916. — ^TJrine normal. Blood-pressure: systolic, 
120 ; diastolic, 80 = 40 pulse-pressure. 

January 10, 1917. — ^TJrine normal. Blood-pressure: e^rstolic, 
140; diastolic, 92 = 48 pulse-pressure. 

January 19, 1917. — ^TJrine normal. Blood-pressure: systolic, 
145 ; diastolic, 88 = 57 pulse-pressure. 

January 26, 1917. — ^TJrine normal. Blood-pressure: systolic, 
138; diastolic, 88 = 50 pulse-pressure. 

February 12, 1917. — ^TJrine normaL Blood-pressure: systolic, 
144 ; diastolic, 94 = 50 pulse-pressure. 

February 16, 1917. — ^Urine normal. Blood-pressure: systolic, 
135 ; diastolic, 85 = 50 pulse-pressure. 

February 22, 1917. — ^TJrine normaL Blood-pressure: systolic, 
155 ; diastolic, 98 = 57 pulse-pressure (date of delivery). 

March 4, 1917. — ^TJrine normal. Blood-pressure: systolic, 130; 
diastolic, 80 (six weeks after delivery). 

(In this case, as in all of the following, not all of the blood- 
pressure readings are given, but, to save space, only those which show 
change.) 

Here we have a case starting with a normal blood-pressure, but 
in the latter part of the seventh month of gestation the systolic pres- 
sure wasi 140 mm. of mercury. Although this is not an alarming 
tension, she was put on a strict diet, cathartics, and rest, and was 
seen frequently; the pressure did not go higher, probably due to 
treatment, till the day of delivery, when it was 155 siystolic and 



Digitized by VjOOQIC 



152 II^TEBNATIOKAIi CLINI08 

98 diastolic. At no time was there albumin in the urina Pulse- 
pressore showed an increase of 17 points. 

I am convinced that this woman was toxic^ and that marked 
symptoms of toxsamia^ greater tension^ and albumin did not develop 
was due to timely treatment; in other words, we were enabled by 
the detection of earliest sign of toxssmia — ^rising blocki-pressure — to 
institute prophylactic treatanent which prevented further develop- 
ment of the diseasa We know that she started with a normal ten- 
sion; it increased; the increase stopped, probably by treatment, and 
gradually became normal after delivery. 

Case II. — ^Mrs. W., due February 24, 1917, illustrates the sud- 
den appearance of marked toxsBmia and also the increased tension as 
the first sign of danger. 

August 25, 1916. — ^TJrine normal Blood-pressure : systolic, 120 ; 
diastolic, 80. 

November 20, 1916. — ^TJrine showed pus and trace of albumin. 
Blood-pressure: systolic, 120; diastolic, 80. 

Under the treatment of rest in bed, large quantities of fluid and 
hexametiiylenamine the pus and albumin disappeared. 

January 3, 1917. — ^TJrine normal Blood-pressure: systolic, 120; 
diastolic, 90 = 30 pulse-pressure. 

January 24, 1917. — ^TJrine normal. Blood-pressure: systolic, 
162 ; diastolic, 90 = 52 pulse-pressure. 

The patient was very evidently toxic, headadtie, malaise, etc.; 
she was placed on strictest diet, put to bed, given large amounts of 
fluid and large doses of magnesium sulphate. 

January 25, 1917. — ^Albumin +. Blood-pressure: systolic, 162; 
diafiftolic, 90 = 52 pulse-pressure. 

January 26, 1917. — ^Albumin ++. Blood-pressure: systolic, 
142 ; diastolic, 88 = 54 pulse-pressure. 

January 27, 1917. — ^Albumin ++. Blood-pressure: systolic, 
140; diastolic, 85 = 65 pulse-pressure. 

Vision disturbed, headache. Delivered of a premature living 
baby. 

If we had not been making frequent examinations this case, which 
in a few days developed a marked toxsemia, might have ^^ gotten 
away from us.*^ 



Digitized by VjOOQIC 



BLOOD-PBESSUSB IN PBBGNANOY 158 

Here is illustrated also the value of daily obseryations wheu the 
systolic pressure is above 160. Pulse-pressure appears here to be of 
some value^ for^ althou^ the systolic and diastolic pressured were 
lower, the pulse-pressure was 11 points higher and she felt worse 
and the albumin was increased* 

February 9, 1917, two weeks after delivery, the blood-pressure 
was normal : systolic, 120 ; diastolic, 80. 

Case III.— Mrs. McC. Due June 6, 1916. 

April 18, 1916. — ^Dxine normal. Blood-pressure: systolic, 140; 
diastolic, 90 = 50 pulse-pressure. 

April 27, 1916. — ^Urine normaL Blood-pressure: systolic, 145; 
diastolic, 90 = 56 pulse-pressure. 

May 9, 1916. — ^TJrine normal. Blood-pressure: systolic, 160; 
diastolic, 98 = 62 pulse-pressure. (Placed on strict diet and put 
to bed.) 

May 20, 1916. — ^Blood-pressure: systolic, 135; diastolic, 90 = 
45 pulse-pressure. 

No albumin appeared in her urine until three weeks after the 
hypertension b^an; just before delivery she showed a moderate 
amount of albumin in the urine and entered labor with some hyper- 
tension, which gradually increased during labor and was 200 just 
before delivery. She had two convulsions after delivery, made an 
uninterrupted recovery, and on July 26, 1916, had a normal blood- 
pressure: systolic, 120; diastolic, 80. 

Here we were enabled to institute treatment three weeks before 
any albumin appeared in the urine. 

Case IV. — ^Mrs. J., due February 26, 1917, illustrates the so- 
called " kidney of pr^nancy," with a large amount of albumin, with 
no hypertension or other signs of toxemia. 

January 20, 1917. — ^Albumin H — |-. Specimen sent by mail. 
Patient ordered to come to the city at once for observation. 

January 30, 1917. — ^Albumin -| — |— Blood-pressure: systolic, 
130; diastolic, 85 = pulse-pressure, 45. 

February 16, 1917. — ^Albumin -{ — | — |-. Blood-pressure: systolic, 
125 ; diastolic, 90 = pulse-pressure, 35. 
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February 22, 1917. — ^Albumin H — f-. Blood-preasare: fijyatolic, 
130 ; diastolic, 85 = puLse-preseure, 45. 

February 22, 1917, delivered, albumin rapidly decreased and 
disappeared entirely two weeks after delivery. 

This patient well illustrates a class of cases with albumin who 
have no other signs of toxsemia and the blood-pressure readings help 
ufi( to differentiate them, as a rule, but once in a while we may meet 
convulsions with very low blood-pressure, as illustrated by the next 
case. 

Case V. — ^Mrs. J. Due April 6, 1914. Admitted to the Uni- 
versity Hospital, April 19, 1914, in convulsions. Systolic pres- 
sure, 98 mm. of mercury; diastolic pressure not taken; albumin, 
H — I — h ; hyaline and granular casts. She died April 21, 1914. Al- 
though we had no time to make a complete study of this case, it 
probably was one of nephritis. 

Case VI. — ^L. B. A typical case of eclampsia, showing all the 
signs of toxaemia: headache, dizziness, disturbed vision, oedema of 
feet and ankles, decreased urine, unequal pupik, albumin, hyaline 
and granular casts, rapid pulse, convulsions, etc. Admitted to the 
University Hosfpital. 

October 12, 1916, 12 m. — ^Blood-pressure: systolic, 216; dias- 
tolic, 150 = 66 pulse-pressure. 

October 12, 1916, 3:30 p.m. — ^Blood-pressure: systolic, 224; diacf- 
tolic, 148 = 76 pnlse-pressure. 

October 12, 1916, 4:30 p.m. — ^Blood-pressure: (veratrum viride, 
minims v given). 

October 12, 1916, 5 p.m. — ^Blood-pressure: systolic, 120; dias- 
tolic, 70 = 50 pulse-pressure. 

October 12, 1916, 10 p.m. — ^Blood-pressure: systolic, 130; dias- 
tolic, 80 = 50 pulse-prefiteure. 

October 13, 1916, 12:10 a.m. — ^Blood-pressure: systolic, 200; 
diastolic, 110 = 90 pulse-pressure (in labor). 

October 13, 1916, 3 a.m. — ^Blood-pressure: systolic, 230; dias- 
tolic, 130 = 100 pulse-pressure. 

October 13, 1916, 4:15 a.m. — Blood-pressure: systolic, 230; dias- 
tolic, 140 = 90 pulse-pressure. 

October 13, 1916, 5:50 a.m. — Blood-pressure: systolic, 220; dias- 
tolic, 120 = 100 pulse-pressure. 
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October 13, 1916, 9 :16 a.m. — ^Blood-pressxire: systolic, 208 ; dias- 
tolic, 110 = 98 pulse-preeisiire. 

October 13, 1916, 12:30 p.m.— Blood-pressure: systolic, 200; 
diastolic, 120. 

October 13, 1916, 5 :46 p.m. — ^Delivered. 

October 14, 1916. — ^Blood-pressure: systolic, 128; diastolic, 76. 

October 17, 1916. — ^Blood-pressure: systolic, 209; diastolic, 110 
= 99 pulse-pressura 

October 18, 1916. — ^Blood-pressure: systolic, 210; diastolic, 110 
= 100 pulse-pressure. 

October 19, 1916. — ^Blood-pressure: systolic, 200; diastolic, 110 
= 90 pulse-pressure. 

October 20, 1916. — ^Blood-pressure: i^stolic, 160; diastolic, 90 
= 70 pulse-pressura 

October 21, 1916. — ^Blood-pres^sure: systolic, 166; diastolic, 90 
= 66 pulse-pressure (albumin moderate, few hyaline and granular 



October 22, 1916. — ^Blood-pressure: systolic, 160; diastolic, 100 
= 60 ptdse-pressure. 

October 23, 1916. — ^Blood-pressure: systolic, 166; diastolic, 100 
= 66 pulse-pressure. 

October 24, 1916. — ^Blood-pressure: systolic, 160; diastolic, 90 
= 70 pulse-pressure. 

October 26, 1916. — ^Blood-pressure: systolic, 166; diastolic, 100 
= 66 pulse-pressure. 

October 28, 1916. — ^Blood-presfifure: systolic, 162; diastolic, 94 
= 68 pulse-pressure. 

Albumin trace, a few hyaline casts. Patient allowed to leave 
hospital to report to dispensary for further observation. Comment 
is hardly necessary; even the abbreviated record speaks for itself. 
This case shows one of tiie highest pulse-pressures seen in the series, 
viz., 100, and appears to be of some prognostic value. 

Case VII. — ^E. D. — ^Illustrates the fact that convulsions may 
occur after delivery and even though the blood-pressure has been 
lowered. 

September 11, 1912, 12 :66 a.m. — ^Albumin, +-j — |- ; finely granu- 
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lar and hyaline casts^ convulsions, systolic pressure 186 mm. of 
mercury. 

September 11, 1912, 2 a.m. — ^Delivered by forceps, 2:05 a.m., 
blood-pressure, 185. 2:30 a.m., blood-preesure, 160. 4:30 a.m., 
post-partum convulsion. 6 :16 a-m., blood-pressure, 155, post-partum 
convulsions continue with increasing severity. 10 :30 a.m., 400 Cc. 
of blood removed. 10 :30 a.m., blood-pressure before blood removed, 
145. Blood-pressure after blood removed, 110. Blood-pressure 30 
minutes after blood removed, 118. 11:30, blood-pressure^ 110, con- 
vulsion. 12 :30, blood-pressure, 115, no more convulsions. Patient 
died in coma at 6 :50 p.m. Neither delivery nor lowering of blood- 
pressure affected convulsions or fatal ending. Convulsions occurred 
witii blood-pressure 110. 

Case VIII. — ^E. J., February 22, 1914. Eclampsia. Abundant 
albumin and casta Delivered February 24, 1914. Due March 10, 
1914. Had some headache, and during last week persistent swelling 
of legs ; none of hands or face. 

February 24, 1914, blood-pressure, 196, dizzy, headache, and 
while being prepared for induction of labor had a convulsion; cervix 
manually dilated, followed by high forceps. 

February 23, 1914. — ^Blood-pressure: systolic, 192; diastolic, 118 
= 74 pxdse-pressure. 

February 24, 1914. — ^Blood-pressure: systolic, 196; diastolic, 128 
= 68 pulse-pressure. Before delivery. Albumin, -| — 1-++. Few 
granular and hyaline casts. 

February 24, 1914, after delivery. — ^Blood-pressure: systolic, 
104 ; diastolic, 38 = 66 pulse-pressure. 

February 24, 1914, four hours after delivery. — ^Blood-pressure: 
systolic, 130; diastolic, 80 = 50 pulse-pressure. 

February 24, 1914, seven hours after delivery. — ^Blood-predsure: 
systolic, 150; diastolic, 86 = 64 pulse-pressure. 

February 24, 1914, eleven hours after delivery, — ^Blood-pres- 
sure: systolic, 160; diastolic, 94 = 66 pulse-pressure. Veratrum 
given when blood-pressure dropped to: systolic, 142; diastolic, 80. 

March 25, 1914, 3 a.m. — ^Blood-pressure: systolic^ 164; diastolic, 
108. Veratrum given when blood-pressure dropped to: systolic, 150 ; 
diastolic, 80. 
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March 25, 1914, 8:15 a.m. — ^Blood-preiaEnire: systolic, 156; dias- 
tolic, 84. 

March 25, 1914, 7 p.m. — ^Blood-pressure: systolic, 158; dias- 
tolic, 90. 

March 25', 1914, 9:15 p.m. — ^Blood-pressttre: systolic, 162; dias- 
tolic, 110. 

March 25, 1914, 10 p.m. — ^Blood-pressure, systolic, 156; dias- 
tolic, 96. 

Pulse-pressure not extremely high. Diastolic no more significant 
than i^tolic alone. 

Oasb IX. — ^Mrs. J. E. (3360). Eclampsia. Delivered August 
12, 1913, 2 :50 a.m. Convulsions on admission ; three nurses to hold 
her. 

August 12, 1913, 12:15 A.M. — Systolic blood-pressure, 140. 

August 12, 1913, 4:00 p.m. — Systolic blood-pressure, 120. 

August 12, 1913, 10:00 p.m. — Systolic blood-pressure, 100 

August 15, 1913. — Systolic blood-pressure, 110. 

August 17, 1913. — Systolic blood-pressure, 135. 

August 28, 1913. — ^Trace of albumin. 

niustiutes that eclampsia may occur with systolic blood-pressure 
of only 140 mm. of mercury. 

Case X. — ^Mrs. T. September 5, 1914, 2 :45 a.m. ; admitted to 
University Hospital in labor, with convulsions; blood-pressure: sys- 
tolic, 148 ; diastolic, 65 ; pulse-pressure, 83. 

This case illustrates Ihree rather confusing facts, viz. : firsts that 
convulsions occur with only moderate rise in systolic prese(ure ; second, 
that they occur with no rise of diastolic pressure; and, third, that a 
high pulse-pressure may occasionally be an indication of danger when 
the systolic and diastolic would not seem to indicate particular dan- 
ger. She was delivered uneventfully and recovered, the blood-pres^ 
sure being normal at disteharge, September 21, 1914. 

Case XI. — ^Mrs. J. H. Due April 16, 1915. Illustrates post- 
partum eclampsia. 

Pregnancy normal till January, 1915, when she b^gan to have 
headaches, which soon became intense and frequent, and she was 
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dizzy; "April 10 feet began to swell, she was nauseated, and vcwnited 
a few times. 

She was admitted in labor to the University Hospital, April 4, 
1915, 10 P.M. Blood-pressure: systolic, 165; diastolic, 90 = 75 
pulse-pressure ; albumin very faint trace. She was delivered at 10 :23 
A.M., twelve hours after admission, having had no convulsions. 

At 3:45 P.M., five hours after delivery, she had a convulsion; 
after venesection of 500 Cc., at 4 p.m., the blood-pressure dropped to 
135 mm. ; at 7 p.m. the blood-pressure had gone up to systolic, 168 ; 
diastolic, 100 ; pulse-presfirtire, 68, and at 7 :15 p.m. she had anodier 
convulsion. No more blood was drawn. April 6, 1915, the systolic 
pressure was 148 mm. ; April 10 it was 134, and April 11 it was 
126. Pulse-pressure and diastolic pressure seem to be a little more 
significant in this ca^e than the systolic pressure. 

Case XII. — ^A. C. This case adds to our confusion by showing 
that we may have a high systolic, high diastolic, and high puls^ 
pressure with no convulsions. 

August 21, 1914. — ^Blood-pressure: systolic, 268; diastolic, 176 
= 92 pulse-pressure. 

September 1, 1914. — ^Blood-pressure: systolic, 170; diastolic, 66 
= 104 puls^pressure. 

September 1, 1914, 2 :22 p.m.— Delivered. 

September 1, 1914, 3 p.m. — ^Blood-pressrtire: systolic, 196; dias- 
tolic, 90 = 106 pulse-pressure. 

September 1, 1914, 10 p.m. — ^Blood-pressure: systolic, 142; dias- 
tolic, 88 = 54 pulse-pressure. 

September 2, 1914. — ^Blood-pressure: systolic, 174; diastolic, 90 
= 84 pulse-pressure. 

September 3, 1914. — ^Blood-presslire: systolic^ 142; diastolic, 94 
= 48 pulse-pressure. 

September 4, 1914. — ^Blood-pressure: systolic, 140; diastolic, 86 
= 54 pulse-pressure. 

September 6, 1914. — ^Blood-pressure: systolic, 120; diastolic, 86. 

Here we have the highest pulse-pressure encountered in the 
series, a very high systolic pressure and a hi^ diastolic pressure, but 
no eclampsia. 
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Case XIII. — ^This case illustrates the fact that the number and 
severity of the convulsions do not necessarily depend upon the height 
of the blood-pressure. She had 19 convulsions and her highest sys- 
tolic pressure was 178 mm.^ and she continued to have them when 
the pressure dropped to 155'. 

Case XIV. — ^Mrs. McA. Due November 22, 1916. Illustrates 
how a patient may be saved from meddlesome interference by know- 
ing that she had a high blood-pressure before conception. She was 
referred by Dr. B., an internist^ who cautioned me about her high 
tension, and that the most careful investigation had revealed no cause 
therefor. 

August 14, 1916. — ^Blood-pressure: systolic, 158; diastolic, 80 
= 60 pulse-pressure. 

August 23, 1916. — ^Blood-pressure: systolic, 140; diastolic, 84 
= 56 pulse-pressura 

September 8, 1916. — ^Blood-pressure: systolic, 150; diastolic, 90 
= 60 pulse-pressure. 

September 22, 1916. — ^Blood-pressure: systolic, 120; diastolic, 80. 
Only time normal. 

October 24, 1916. — ^Blood-pressure: systolic, 185; diastolic, 82 
= 43 (delivered). 

November 7, 1916. — ^Blood-pressure: systolic, 135; diastolic, 85 
= 63 pulse-pressure. 

January 10, 1917. — ^Blood-pressure: systolic, 155; diastolic, 90 
= 65 pulse-pressure three months after delivery. 

March 14, 1917. — ^Blood-pressure: igrstolic, 160; diastolic, 90 = 
70 pulse-pressure (five months after delivery). 

It will be noted that her pressures were even higher after de- 
livery than before, and that her pulse-pressure was never much above 
normal. The patient seemed always to be in perfect health, and at 
no times did she have albumin, casts, or any other sign of toiosmia. 

OOKOLTTSIOirS 

1. The normal systolic blood-pressure in pregnant women is from 
100 to 130. 

2. The normal diastolic pressure is from 60 to 85. 
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3. Tension above these figures calls for increased frequency of 
examinations. 

4. Tlie normal pulse-pressure ief from 30 to 60. 

5. It is not proved that diastolic pressure has a more valuable 
prognostic value in pr^nancy than systolic, but it addd weight to 
the evidence. 

6. Pulse-pressure also gives additional evidence^ and apparently 
is of some value, but further study is nececf&ary to form any c<m* 
elusions. 

7. It is usually stated that there is a gradual increase in blood- 
pressure as pregnancy advances. We found only 30 per cent of our 
normal cases showed an increase and 21 per cent, even showed a 
decrease. 

8. Low blood-press(ure is an indication that the woman is below 
par, but is not a warning that shock may supervena 

9. One pregnant woman in ten has a systolic blood-pressure 
above 130 and requires special study. 

10. High tension is usually an earlier and more reliable sign of 
tozsemia than albuminuria. Both are very important. 

11. An increasing tension is more significant than a moderate 
high tension, per se. 

12. About 3% per cent of patients with a systolic blood-pressure 
between 130 and 140 were toxic; 35 per cent between 150 and 160; 
50 per cent or more above 160, and 100 per cent above 180. 

13. Some cases of high tension may be due to other diseases than 
toxaemia or to unknown conditions. 

14. Eclampsia is more apt to occur with systolic tension above 
160 mm., the danger progressively increasing aa the pressure rises, 
but convulsions may occur with moderate or even low blood-pressure. 

15. N'early all cases of toxsemia have both high blood-pressure 
and albuminuria. 

16. Eclampsia is to a large degree a preventable disease if dis- 
covered early enough to institute treatment, which brings us to our 
final and most important conclusion : 

17. Early and frequent observations of blood-pressure (together 
with urine examinations) is the surest method of detecting the toxsamia 
of pr^nancy. 
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TIBIAL FRACTURE: MULTILOCULAR OVARIAN 

CYSTOMA: VESICAL CALCULUS: ENCHON- 

DROMA OF CHEEK 

BY H. HORACE GRANT, AM^ M.D. 

LouUville, Kentucky 



Case I. — ^M. L., a male^ aged twenly-two, Bustaiiied a fracture 
of the tibia and was sent to the Louisville Public Hospital, where 
a plaster-of -Paris dressing was applied. When I came on duty, about 
four months later, the patient was still unable to walk, no union 
whatsoever having occurred. Examination showed that the fibula 
had escaped injury. The X-ray revealed an oblique tibial fracture 
vnth considerable overlapping, the site was entirely covered by a 
huge callus, and there was nearly one inch shortening. 

Frem the conditions present it appeared the only thing to be done 
was to resort to open operation and wire the fragments together, or 
adopt some other appropriate step to secure fixation and union. At 
my clinic the following day the fracture site was freely exposed 
by incision under general ansesthesia. There was so much overlapping 
of the fragments, and the amount of callus was so great, that it was 
necessary to use the chisel rather freely in securing preper bony 
apposition. There was considerable oozing frem the cut surfaces. 
The ends of the bone were finally accurately approximated by using 
a chisel handle and forceps. 

For holding the fragments in position I employed an apparatus 
devised by myself about a year ago. It consists of two ordinary 
gimlets, three and a half inches long, with Gbrman silver handles 
which can be bent in any direction desired, and a clamp with a set 
screw which is applied to the handles after proper position has been 
secured. After exposing the fracture site a hole was drilled in each 
fragment about one inch from the fracture, and one gimlet was 
screwed into the lower fragment, the other into the upper fragment; 
the clamp was then applied to the handles and the set screw tightened, 
thus producing firm fixation. The wound was closed in layers without 
162 
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drainage^ and a plaster-of-Paris dressing applied, with a window suffi- 
ciently large to permit of visual inspeetion whenever desired. 

The patient had no discomfort whatever following the operation; 
rontgenoscopic examination later showed the bones in proper position, 
and a perfect result was obtained. The gimlets were removed sixteen 
days after their application; the plaster dressing was allowed to 
remain six weeiks. This simple apparatus holds the bones perfectly 
firm until the plaster dressing can be applied. The gimlets are easily 
sterilized, and if there is any difficulty in securing proper alignment 
either handle can be bent until satisfactory position is obtained.^ 

I have under observation another patient with tibial and fibular 
fracture, the X-ray showing much the same condition which was 
present in the ununited fracture just mentioned. There is considerable 
overlapping of the fragments, and the position is unsatisfactory. 
There is at least half an inch shortening, and, while union might occur 
in this abnormal attitude, there would, of course, be malposition of 
the leg with shortening. At my clinic to-morrow I am going to 
incise the fracture site and apply the gimlet apparatus in the manner 
just described. 

My view is that, at the present day, when so much is expected of 
the surgeon, when a malpractice suit is often instituted even after 
the best possible resfult has been obtained, we are going to resort 
more and more to the open method of treating fractures, especially 
those of the long bones. While the gimlets mentioned are easily applied 
after the fracture site has been exposed, it is best to have the patient 
in the hospital where the surgeon can observe the result from time to 
time under the X-ray and thus be assured of the maintenance of 
proper adjustment Little risk is incurred in exposing the fracture 
site; the parts are not touched excepting with sterile instruments, 
the gloved fingers of the operator not even coming in contact with 
the wound. By care in asepsis and aseptic technic one is able to expose 
the line of fracture and correctly adjust the fragments under visual 
inspection ; then with this apparatus firm fixation can be secured. 

Where it is necessary to treat a fracture in the patient's home, no 
apparatus of this kind should be used, and the ordinary methods must 

*For a more detailed description of the device mentioned, see article by 
the writer in the American Journal of Surgery for April, 1917, in which eight 
cases are reported sucoessfullj treated hj means of this apparatus. Illustra- 
tions of the device also appear in that paper. 
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be employed; but where operatiye steps are undertaken, especially 
where the patient is able to bear the expense of hospital treatment, and 
where difficulty has been experienced in securing and maintaining 
correct apposition, the device described will be found simple and 
effective. 'No difficulty whatever has been experienced in screwing 
the gimlets into the bone after a hole has been drilled. Allen's method 
of introducing gimlets blindly throu^ the soft tissues can be satis- 
factorily accomplished only by a surgeon wilii great experienca He 
must have the patient on the table under the X-ray to be certain the 
fragments are in proper apposition, otherwise the method is inappli- 
cabla Where an incision is made exposing the fragmented, the certainty 
of correct apposition is assured. If any form of apparatus is to be 
used, I believe it wise to make an incision under careful asepsis, and 
after this has been done the device I have described will greatly 
simplify the treatment of fractures of the long bones. 

Case II. — ^Mrs. S. M., aged fifty-five years. I was called by tele- 
phone to see this patient, who was in an automobile, awaiting admis- 
sion to the hospital. She was lying in the back seat and looked as 
if she had a pillow under her belt; her abdomen was immense, and I 
immediately thought of ascites or a large ovarian tumor. There 
appearing no local cause for ascites, I remarked that "we would 
probably find an ovarian cyst,'' and was informed this was the diag- 
nosis which had been made by the family physician. 

The patient stated that the abdominal enlargement had been grad- 
ually progressive for about seven years; that during the last four 
months the tumor had increased with greater rapidity than before; 
that, while she had previously suffered only a moderate amount of 
discomfort, during the last two weeks pain had been severe and it had 
become extremely difficult for her to assume the recumbent posture. 

Examination revealed that she had a loud and distinct aortic 
systolic murmur, and her heart action was also irregular. Abdominal 
palpation showed decided fluctuation distributed over a large area, 
and I had no doubt an enormous collection of fluid would be found 
when the abdomen was incised. The abdomen was perfectly sym- ' 
metrical ; the umbilicus projected like a small hernia, but no hernia 
was present Dulness extended low over both sides, showing that 
the intestines were crowded out of place in some direction, tympany 
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being sli^tlj greater on the left than on the right side. No definite 
ttunor oould be outlined. 

The patient gave the history that a tumor had first been noted in 
her left side six or seven years ago, and her physician told her tiben 
that he thought she had either an ovarian or uterine tumor which 
should be removed. She told me, among other things, that she was 
the wife of a blacksmith in the country, that she had been in the 
habit of helping him in the shop, that the morning before leaving 
home in the automobile to come to Louisville to be operated upon she 
had milked four cows, and that it had been her custom to do the 
milking regularly. It seemed uncertain whether the enlargement of 
the abdomen might not be due to ascites, although a competent man 
had made the diagnosis of left^ided ovarian tumor. 

The patient was operated upon immediately. The abdomen was 
sufficiently incised under local anesthesia to expose the peritoneum, 
which was then explored, disclosing a firm cystic tumor underneath. 
A general anesthetic was then administered and the abdom^i opened 
by a large incision, the cyst was exposed, a trocar introduced, and a 
large quantity of thick, brownish-red material thus withdrawn, leav- 
ing a cavily, which was further cleansed by swabbing with sponges. 
After more than a half gallon of this fluid had escaped, the trocar 
was inserted into another c^st and between five and six gallons of 
fluid evacuated, much of it being lost on the floor. The sac was then 
removed after separating numerous adhesions involving the omentum 
and other viscera. A portion of the omentum had to be ligated. The 
ileum to the extent of about twenty inches was firmly adherent to 
the tumor and had to be dissected loose. A portion of the mesentery 
was detached and was sutured into place. No injury was inflicted 
upon the intestine during the operation. The tumor was composed of 
several large and small cysts, the solid portion wei^iing twenty 
pounds, and the fluid weighed over forty pounds^ making the total 
weight approximately sixty-five pounds. 

An interesting feature is that during the operation some of the 
fluid escaped into the peritoneal cavity, yet, despite this and the fact 
that the patient lost this immense amount of fluid and solid material, 
there was no reaction following the operation, her pulse was never 
above 80 and her temperature was normal. The following day, how- 
ever, her temperature rose to 101° F., probably due to auto-intoxica- 
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tion. It is now nine days since the operation was performed; the 
patient is in a perfectly normal condition^ and is talking about 
returning home. 

This case is reported because of the following features : (1) That 
this woman, crippled for six or seven years by the presence of this 
large abdominal tumor, had continued working until three hours before 
tihe operation was performed; (2) that, despite her rather advanced 
age and damaged heart, she was successfully operated upon for a 
serious condition, and has made a prompt, uneventful recovery. 

Case III. — ^B. F., a male, aged sixty-eight, had been under the 
care of a competent physician in the state for about six months, and 
had been treated for what was supposed to be cystitis. The patient 
was brought to Louisville, and I had no difficulty in making the 
diagnosis of vesical calculus. 

To show that a large vesical stone may sometimes be overlooked 
even by a careful observer, it is interesting to note that a correct diag- 
nosis was not made in this case, although the calculus had existed 
for two or more years. The stone weighed four and a half ounces 
when removed by suprapubic cystotomy. 

The patient had suffered considerable discomfort and pain at 
various times for many months, but had not been confined to his bed, 
having been able to walk about most of the time, and his general 
health had remained good. Frequency of micturition and pain during 
the act were the symptoms upon which the family physician had made 
the diagnosis of cystitis. The kidneys were shown to be sound by 
careful examination and the phenolsulphonephthalein test 

It was impossible to get any water to remain in the bladder. 
Therefore, after making the suprapubic incision and pushing the 
peritoneum upward out of the way, a sound was introduced, and with 
this I was able to push the bladder wall well into the wound. A 
ligature attached to either side made it easy to keep the wound open 
and the bladder elevated. Forceps were introduced, and, after finding 
the shortest diameter, the stone was easily removed. I was surprised 
to find the patient had no prostatic enlargement, which was easily 
demonstrated after the bladder had been opened. 

A large drainage-tube was placed in the bladder with a purse- 
string suture around it The bladder wound was carefully dosed 
around the tube, which was left in situ for seven days. During that 
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time not a drop of urine leaked around it, nor was there any leakage 
into the surrounding tissues, all the urine passing through the tube. At 
the end of the seventh day the tube was clamped and the patient 
allowed to retain his urine for three or four hours; he then began 
voiding. The next day the tube was removed and a piece of adhesive 
plaster placed over the skin wound. The operation was performed two 
weeks ago, the wound healed quickly, the patient voids his urine 
without difficulty, all the symptoms have disappeared, and he will 
leave for his home in the country to-morrow. 

It is a very fortunate termination after the removal of an un- 
usually large bladder stone. It appeared to me that by tightly closing 
with catgut sutures all the tissue in the prevesical space, after I had 
placed a purse-string suture around the tube which held it firmly in 
position, leakage could be avoided and the patient would get well 
without trouble — ^which proved to be the case. The greatest danger 
in cases of this kind is infection of the prevesical space. Fortunately 
this was avoided; there was no extravasation of urine, the dressing 
never being soiled. 

The most interesting feature about the case is the unusually large 
size of the stone, which had existed over two years in a man of sixty- 
eight whose prostate was absolutely negligible and kidneys sound. 
It is the second largest bladder stone I have ever removed. For some 
reason, in the course of my surgical experience I have not seen as 
many vesical calculi as might have been reasonably expected, and those 
which have come under my observation have been associated with 
enlarged prostate, excepting in two or three instances in children. 
In this case the prostate was normal in size and there was no renal 
diseasa 

Case IV. — S. T., a female, aged fifty-five, sought my advice 
because of a large tumor of the right cheek, which she said was first 
noticed three years previously. Fain had been a factor from the 
beginning, but during the last few months it had become much more 
severe. The tumor bulged into the buccal cavity, and there was a 
constant dribbling of the mucopurulent material from the patient's 
mouth. She had become considerably emaciateld, due partly to 
anxiety concerning her condition, partly because of her inability to 
eat on account of obstruction of the neoplasm, and partly because of 
the constant pain which disturbed her rest 
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Upon examination it appeared that the tumor involyed the entire 
right superior maxillary bone, and itfi^ point of origin was thought 
to be the antrum of Highmore. It looked like an enchondroma, and, 
as the patient had suffered considerable pain and had lost flesh; malig- 
nancy was feared. Careful rontgenoscopic examination revealed 
nothing. 

After due consideration I concluded that this was a case where the 
superior maxillary bone should be excised — if such an operation is 
ever justifiable for maligni^cy — ^and at the patient's urgent request 
operation was undertaken. An incision was made along the side of 
the nose, the lip was separated and the flap then reflected. After this 
had been accomplished it was found feasible to separate liie tumor 
from the palate bone and remove it, together with the alveolar border 
of the superior maxillary, vrithout disturbing the remainder of the 
bone. A preliminary ligature was placed around the carotid artery, 
but was not tied. The growth had its attachment below the palate 
in .the upper alveolar border of the superior maxillary bone; its 
structure was firm and cartilaginous-like; the base was small and 
was well cauterized with thermocautery before the int^umentary 
fiap was replaced. The antrum of Highmore was examined and found 
perfectly smooth; it contained some necrotic tissue, which was 
removed with a curette. At the time of removal the tumor measured 
two and a quarter inches transversely and was three and a quarter 
inches long. 

ITotvrithstanding the appearance of malignancy when the patient 
came under observation, the tumor was shown by the pathologist to 
be a simple enchondroma, and the danger of recurrence is slight. Had 
the true condition been recognized the growth might have been removed 
without resort to the flap operation ; but I had no other expectation 
than excising the superior maxillary bone, and the incision was made 
with the view of completing the operative steps as quickly as possible. 
The ligature around the carotid artery might have been a safeguard 
had removal of the bone been necessary. 
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Since our report of the Surgical Clinic of the Presbyterian Hos- 
pital, which appeared in the June number of Intbruationax 
Cliniob (vol. ii, series 27), we have encountered at the Polyclinic 
Hospital a number of castes of exceptional interestv From a wealth 
of clinical material we have selected only those casee( that vividly 
and forcefully elucidate a striking lesson in clinical surgery. To 
bring out the salient features of each case requires close study and 
careful, painstaking observation far beyond that usually bestowed 
in the course of routine hospital work. For the convenience of our 
readers the cases have been arranged in orderly sequence from head 
to foot The initials of the reporter responsible for each case are 
placed at the end of each case-report 

H.aMATEllZSIS DUB TO OONGEAUD HSMOBBHAGB FBOM OOBOITABT ABTEBT OF UP 

Case I. — ^M. F., white, male^ aged fifty-six, steeplejack, was brought to Poly- 
clinic Hospital by patrol wagon at 12:50 p.m. on December 15, 1916 (Case 
Record No. 30,258). He was picked np on the street unconscious, and at first 
no history was obtainable. On admission he was unconscious, and remained so 
for two hours, or until 2:50 p.m., at which time he was first seen by the re- 
porter, who had no sooner reached his bedside than the patient vomited suddenly 
four pusbasinfuls of blood, which was not bright red and was mixed with 
stomach food contents: the total quantity vomited was one quart, approximately. 
Having recovered consciousness, the patient was now able to state that he had 
been a lifelong drinker, whereupon the case assumed the appearance of hemor- 
rhage from ruptured CMophageal variz due to cirrhosis. The lower limbs were 
elevated, the head was lowered, and a hypodermic injection of morphine sul- 
phate, gr. Yg, was ordered pending further examination. Hasty examination of 
abdomen revealed a normal area of liver dulness and no signs of collateral func- 
tioning of the accessory portal system of Sappey. It was now noted that blood 

* Service of Prof. John H. Jopson. 

• Service of Prof. George P. Mttller. 
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seemed to be bubbling from the mouth, this phenomenon occurring during ex- 
piration and between the intenralB of httmatemesis. There was no external 
wound of face. Examination of mouth with head mirror and mouth-gag re- 
vealed a lacerated wound of inside of left cheek, % inch behind angle of mouth. 
The wound was filled with blood-clots, from the midst of which jets of arterial 
blood were spurting into the mouth cavity. The clots were brushed away, the 
bleeding vessel was clamped and ligated with black silk. Pending the fetching 
of the ligature material and clamp the hemorrhage was controlled by digital 
pressure upon the facial artery as it crossed the body of the mandible. The 
wound was closed by a suture of No. 2 chromic gut. The patient now stated 
that he was very thirsty and drank several glasses of water. He was sent up to 
ward and put to bed. 

Several days later the patient stated that he had cut his cheek during a 
brawl, in which he was struck upon the chin, a tooth being driven into the 
cheek. This occurred a week previously and had not been followed by unusual 
hemorrhage. On the day of admission he was again injured, the tooth again 
being driven into the same wound. 

Interpretatum. — The patient was rendered Tinconsciaas by a 
blow upon tie chin, which reopened the old wound, this time sever- 
ing the coronary artery. During the period of unconsciousness the 
blood from the efpurting artery trickled down the pharynx into the 
stomach. On recovering consciousness the patient vomited the now 
old blood. 

An almost identical case is described by Erichsen,' who writes: 
" If the lip be cvi from within, by being struck against the teeth, 
the coronary artery may be divided, the patient swallowing the blood 
that flows into the mouth. Some years ago a man was brought to 
the hospital, drunk and much bruised about the face. Shortly after 
his admission he vomited a large quantity of blood, which was at 
first supposed to proceed from, some internal injury; but, on ex- 
amining his mouth, it was found that the blood came from the cor- 
onary artery of the lip, which was divided with the mucous 
membrane." 

Dr. John H. Packard, at the meeting of the Philadelphia Acad- 
emy of Surgery on November 7, 1881, presented a patient who was 
brought to the Episcopal Hospital blanched and much prostrated 
by bleeding from a wound in the left cheek, ahovi % inch from the 
angle of the movih. The man stated that the wound had been in- 
flicted with a penknife about ten days previously, and that two 
severe hemorrhages had occurred — one on the eighth day, the other 

•"The Science and Art of Surgery," 1873, vol. i, 608. 
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on the eyening before admission. Both ends of the divided facial 
artery were ligated with silk. In this instance the wound was ex- 
ternal and readily seen, but the patient^ as in my case, likewise 
suffered a severe secondary hemorrhage. The importance of ex- 
ploring for concealed hemorrhage stab wounds over the known cour^ 
of an artery or vein — especially a parietal vessel — ^has been pre- 
viously emphasized by the reporter.* 

An extensive paper could be written with the caption "On 
Hsematemesis from Extra-gastric Trauma." Suffice it to say, how- 
ever, that in this respect the stomach may be regarded as a sewer 
into which trickle fluids from above, whether food, blood, mucous 
secretions, or what-not. But the stomach is the " watchdog " of the 
digestive tube, ejecting noxious substances. Raw blood must be as 
powerful an emetic as mustard, for it is invariably vomited. 

That our case of supposed ruptured oesophageal varix resolved 
itself so simply was, indeed, a source of gratification to all. (P. 
Q. S., Jr.) 

PKBNIdOUS (HiSaiOLTTIO) AlfJBMIA; STBEPTO0OO0U8 HAMOLYnOUS OBTAIinED FBOM 

CARIOUS TEETH; WASSESICANN WEAKLY POSITIVE: IMFBOYEMSNT AFTEB 

USB OF SALYABSAN AND AX7T0GEN0US YAOCINE 

Case II. — J. De N., female, white, aged forty-eight, married, referred bj 
Dr. Thomas Tigani, was admitted to Polydinic Hospital on May 22, 1917 (Case 
Record No. 31,338). Discharged August 4, 1917. Chief complaints: General 
weakness; impairment of locomotion. The patient had been perfectly well up 
to three years ago. At that time she first noticed general weakness and a gen- 
erally tired feeling. For the past six weeks the lower limbs have felt heavy and 
she says she feels as if sensation was impaired from waist to toes. She has 
had increasing difficulty in walking, and at present can not walk unless sup- 
ported. A friend stated that the patient '* always " looks ansmic Her appetite 
is poor: she has lost some weight, but does not know how much. She has night- 
sweats and suffers from headaches and dizziness and also from burning in the 
bladder after urination. She has had neither nausea nor vomiting. There is 
some dyspnoea, but no cough. 

The following daily notes were obtained from another hospital, where the 
patient was treated from December 3, 1910, to February 19, 1917: 

January 28, 1917. — ^Patient was transfused with blood and stood operation 
weU. 

January 30. — Shows marked improvement in hemoglobin. Complains of 
pain in limbs. 

February 2. — ^Unable to walk without assistance, as she has a spastic gait. 

*"Stab Wound of the Deep Epigastric Artery," AnnaU of Surgery, April, 
1917,461. 
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February 6. — Still shows improvement of her blood condition; otherwise no 
change. 

February 12. — ^Blood shows diminution in hiemoglobin and red cells. Appar- 
ently there is no permanent improvement from the last transfusion. 

February 19. — Patient discharged from hospital in improved condition. An- 
other note shows that while patient was in the hospital the patellar reflexes were 
doubtfully present 

ChUdbirthe. — ^The patient is the mother of six children — all living and welL 
Seven years ago she had two miecarriagea. Her husba&d is living and well. 

Physical ewamination shows, as the most striking feature, the pallor and 
lemon-yellow color of the skin; next, that in spite of this dyscrasia the patient 
seems to be in a good state of nutrition. 

Eyes. — Pupils react to light and to acoommodation. Ophthalmoscope shows 
that the media are clear, but that there is a low grade of neuroretinitis in both 
eyes: in the right eye the disk is pale, its edges are blurred, and the arteries 
are distended; in the left eye the temporal side of the disk shows a rather pale 
area around it and hazy, tortuous vessels. There are no retinal hemorrhages. 

Noee and Ears, — ^Negative. 

Mouth. — Some teeth are missing and others are in a state of decay. There 
is some marginal gingivitis. The tonsils are negative. 

Lungs. — ^Expansion fair and about equal oH both sides. Voice sounds, breath 
sounds, and resonance are about normal. 

Heart. — Sounds are of fair quality. There is a systolic (hamicT) murmur 
at the apex, which is transmitted upward into the precordium, but not trans- 
mitted to the axilla. There is no arrhythmia. 

Skiagram of Thoraa. — Shows enlarged mediastinal lymph-nodes. There is 
no evidence of disease of the bony spinal colunm shown in the plate. 

Abdomen, — ^Negative for tumors or abnormal size of any organ. 

Skiagram of Stomabh and Digestive Tube {Bismuth Meal). — ^Negative for 
neoplasms or other distortions. 

Pelvis. — CJombined vagino-abdominal and recto-abdominal palpation reveals 
no disease of uterus or ovaries or tubes. There is no infiltrate in Douglas's 
cul-de-sac. 

Neurologic. — (1) Spinal Cord: The patient complains of pain in both sides 
of abdomen; these pains are ''girdle" pains. She can not stand up with her 
eyes closed without swaying {positive Romberg's test). Her legs are very feeble, 
and she must be supported. She has no incontinence of urine or fnces. She 
has pain all the time when moving about. The dynamometer, when placed in the 
right hand and squeezed, registers 15; left hand, 30. There is no point of 
hyperesthesia along spine; there is no tenderness along any nerve-trunk. The 
patient feels the prick of a pin-point over the entire abdomen and over both 
lower limbs. The knee-jerks are increased and equally so; there is no ankle 
clonus; Babinski's plantar reflex is positive on both sides. Oppenheim's test is 
negative. 

Temperature, — ^At no time above 99' F. 

Pulse and Respiration. — Normal. 

Urine. — Flocculent sediment; amber; 1.016; acid; no albumin; no glucose; 
no casts; few epithelial cells, few leucocytes, few erythrocjrtee ; no crystals. Tests 
for urobilin and urobilinogen negative. 
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F€BoeB. — ^Negative for intestinal parasites, ova, blood. 

Blood, — ^Etomoglobin, 58 per cent.; leucocytes, 5800; polymorphonuclears, 
58; transitiqnals, 4; lymphocytes, 33; large mononuclears, 4; eosinophiles, 1. 
Erythro<7tes, 2,200,000; resistance — minimal, 9.34; maximal, 9.22. Oolor-index, 
1.2. Normoblasts, 0; anisocytosis, present; poikilocytes, few. 

WoMermann Reaction, — On blood, "doubtfully negative"; on cerebrospinal 
fluid, negative. Four days after a provocative dose of arsenobenzol the Wasser- 
mann reaction on the blood was " weakly positive," 

Oerehroepindl Fluid. — Colorless; sterile; count shows 149 cells; no albumin; 
no globulin; sugar present. Lange's colloidal gold curve 222 00000 — euggesti^ 
of a luetic wme type of reaction. 

Diagnosis, — Syphilitic hsmolytic ansBmia, with spinal cord involvement of 
the ataxic paraplegic type and neuroretinitis. 

Prognosis. — ^Patient should undergo considerable improvement, both as to 
the anamia and the spinal cord involvement, provided the treatment planned for 
her is carried out. 

Treatment. — One intravenous injection of "COO" salvarsan; one week later 
an injection of " 914 " neosalvarsan ; one week after this another injection of the 
same drug. When the blood Wassermann becomes negative, if the cerebrospinal 
fluid Wassermann is positive give an intraspinal injection of salvarsanized serum 
according to the Swift-Ellis technic; also, forced feeding, including milk and eggs; 
ovoferrin continuously. When the arsenic medication is completed, give mixed 
treatment with mercury and the iodides. 

This treatment was carried out to the letter. After the first in- 
jection (salvarsan) the patient showed marked improvement in that 
(1) pains in the abdomen and lower limbd were diminished; (2) 
patellar and Babinski reflexes were less marked; (3) patient b^an 
to use legs where she had no power before ; (4) patient felt better 
and appetite improved. 

After the third injection skiagraphic and bacteriologic studies 
of the teeth were made. Skiagrams showed abscesses at roots of 
teeth. Under novocaine blocking of the infra-orbital and inferior 
dental nerves the carious snags revealed by the skiagrams were ex- 
tracted and cultures were taken from their pus-bathed roots: bac- 
teriologic examination revealed Streptococcus Juxmolyticas. Dr. 
John A. Kolmer prepared a vaccine of this streptococcus, each am- 
poule containing 1 Cc. and 800,000,000 cocci. Doses of this vac- 
cine were given at intervals of one week, one ampoule representing 
one dose. 

As time went on the blood-picture remained practically sta- 
tionary. Why was blood-transfusion not performed? Because two 
weeks after the patient had been transfused with blood in the other 
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hospital the foUowing note was made: '^ Blood shows diminution 
in haamoglobin and red cells. Apparently there is no permanent 
imprevement from the last transfusion/^ Why was splenectomy 
not performed? Because the preetoce of the spinal cord involve- 
ment was considered a contra-indication to this procedure. At the 
most; blood-transfusion and splenectomy are but makeshifts in the 
treatment of pernicious ansemia, and they must always remain 
makeshifts, because they do not strike at the etiologic root of the 
malady. 

In every case of pernicious — or, as it is preferably called, haemo- 
lytic — anaemia an attempt should be made by close study and ob- 
servation to ferret out the basic etiologic factor of the blood haemol- 
ysis. In our text case two probable etiologic factors were thus re- 
vealed: first, the evidence of an old syphilitic infection; secondly, 
the isolation of Streptococcus JuBmolyticus frem ancient dental root 
infections. An excellent review of the entire subject along these 
lines has been presented by Idix.^ 

At present, over five months from the beginning of treatment 
and three months from the time of discharge from hospital, the 
patient is in reasonably good condition, though somewhat handi- 
capped by the obstinate E(pinal cord lesion. It is unfortunate that 
the patient could not have been placed under treatment very early 
in the course of her now three-year-old malady, for the surgeon is all 
but impotent when ccmfronted with terminal stages of pathology. 
(P. G. S., Jr.) 

COLOSSAL DIABETIC OABBUNOLE OT NECK: OBUCIAL mOISION AOT) UNDEBIONING ; 

CUBE 

Case in. — J. R,, male, white, aged fifty-one, married, moving-picture oper- 
ator, referred by Dr. Cesare De Leo, was admitted to Polyclinic Hospital (Case 
Record No. 31,951) on Sq)tember 8, 1917. 

Preaewt Illness, — ^The lesion is now two wedcs old; it started as a " boil " on 
the back of the neck and gradually increased in size until it reached its present 
dimensions. There is no previous history of a similar condition. 

Physical examimatitm reveals a heavy-set patient beyond middle age. The 
whole nape of the neck is occupied by a huge, dusky-red carbuncular phlegmon 
with many orifices. The induration extends from the external occipital pro- 
tuberance, where it is sharply demarcated from the scalp, downward to the 
vertebra prominens; laterally it extends from one stemomastoid to the other. 
Examination of urine reveals the presence of sugar (1.7 per cent.) : therefore 
ether is contra-indicated, as it might precipitate acidosis. 

■ Medical CUwics of Chicago, vol. ii, No. 3, November, 1916, p. 509. 
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Optfrattofi.— Nitrous ozide-ozygon aiuBsthesia. With a large plaster-of -Paris 
soalpel a transverse incision was made frcmi one edge of the carbuncle to the 
other; crossing this in the midline, a vertical incision was made from border to 
border; after cutting through infiltrated tissue for 2% inches the complexus 
muscles were exposed, corresponding to the anterior limit (floor) of the car- 
buncle. The four resulting flaps were undermined so as to form two tiers apiece: 
one plane of undermining lay between the carbuncle and the imderlying unin- 
Tolved muscles, and the other plane lay midway between the first and the skin 
itself, the undermining in every instance being carried to the peripheral limits 
of the carbuncle. Hemorrhage was controlled by very hot water. All spaces 
were packed with plain gause saturated with Dakin's solution, and a wet dress- 
ing of the same fluid was applied. 

Pottoperatwe Treatment. — ^Immediately after operation the Allen treatment 
for diabetes was instituted. Sugar disappeared from the urine within forty- 
eight hours. In the b^inning the wound itself was irrigated with Dakin's 
solution, which was superseded by the comstant saline drip. When clean granu- 
lations sprung up dry gauze dressings were applied and changed daily. When 
the large, crater-like wound had fllled up somewhat, adhesive plaster straps 
were firmly applied directly to the granulating area. These straps were changed 
at first every day, later every other day. At the present time healing is com- 
plete with the exception of an area of healthy granulations the sise of a silver 
dollar, over which epithelialization is advancing with great rapidity under the 
adhesive plaster compression. 

A large field for diBCXussion is opened up by this case. In the 
first instance^ it is a surgical crime, except in emergencies, to sub- 
ject a diabetic patient to etherizaiion. The great danger^ of course, 
lies in the liability of the ether precipitating acidosis and coma in 
the diabetic On the other hand^ as Payr has stated, no diabetic 
with dangerous surgical disease should be prevented from being 
operated upon because he is a diabetic. It is therefore a maiter 
of great importance routinely to determine the presence or absence 
of sugar in urine before subjecting any patient to operation (except 
in emergencies). This patient was admitted to the hospital for 
inmiediate operation, and the reporter made a personal trip to the 
laboratory to be sure about the sugar proposition before permitting 
the ansesthetic to be begun: otherwise ether would have been given 
with perhaps disastrous results. Of course, it is proper to consider 
every patient with boils or carbuncles a diabetic until proven other- 
wise. The ansesthetic of choice for diabetics is the nitrous oxide- 
oxygen sequence, but, as Strouse well says, a diabetic, no matter 
how well treated, no matter how skilful the surgeon, no matter 
whether the ansesthesia be local or general, may, despite everything. 
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develop postoperative coma. The danger is always present^ and in 
operating on a diabetic every possible means should be used to guard 
the patient against this danger. (For an excellent discussion of 
the subject of diabetes and surgery see Strouse^s article in Medical 
Clinics of Chicago, voL 2, No. 1, July, 1916, 37.) 

The next proposition for discussion is the method of operating 
for carbuncle. If there is one thing that is axiomatic, it is that a 
carbuncle should not he tinkered with, hut should he early subjected 
to a radical operative procedure. Some surgeons make it a practice to 
ablate carbuncles just as though dealing with malignant tumors. 
But this practice is imnecessarily severe, in that it sacrifices an un- 
justifiable amount of tissue which, if left remaining, would eventu- 
ally recover itself and undergo restituiio ad integrum. Had the re- 
porter ablated the carbuncle in this patient he would have sacrificed 
large portions of the trapezius and splenius muscles, not to men- 
tion skin which would have recovered itself and obviated the neces- 
sity of skin-grafting. Nor is total ablation in accord with the sur- 
gical pathology of carbuncle. A carbuncle with its pus resembles 
a honeycomb filled with honey, the main difference being that of 
the geometric r^ularity of pattern which obtains in the latter. To 
get out the honey the comb is sectioned horizontally, opening the 
cells^ and the honey drips out. And so it is with carbuncle: as 
Warren long ago described and illustrated in his work on ^^ Surgical 
Pathology,'' the pus in carbuncle occupiec^ fibro-fatty compartments 
separated by septa; nature's attempt at cure of a carbuncle is in the 
direction of providing an outlet to the pus contained in these com- 
partments by opening them up on the skin surface, hence the coarse 
cribriform surface appearance of a carbuncle left to the i^ medica- 
trix naturcB. We are but imitating nature, then, when we under- 
mine the flaps of a carbuncle, opening up the numerous little com- 
partments and giving vent to the pus contained therein. From the 
nature of things, this can not, however, be accomplished without 
first making the crucial incision, and in doing this care must be 
taken to go to the very limits of the carbuncular mass. In our text 
case, owing to the great depth of the carbuncle, the reporter deemed 
is wise to undermine the flaps in two tiers. At the close of the oper- 
ation the patient, seen in profile, looked as though his neck were 
cut half way through, and inexperienced onlookers rubbed their 
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eyed in amazement at the optical illusion that lay before them of an 
ahnost decapitated man! They forgot, however, that depth in 
acutely hyperplastic tissues is but a relative matter. 

The sacrifice of skin and subcutaneous tissues in the ablation 
method leaves an unsightly depressed area which is slow to heal up 
and epithelialize, often requiring skin-grafting. By the crucial in- 
cision-undermining method, on the other hand, these tissues are for 
the most part preserved, althou^ the apices of the skin-flaps might 
undergo more or less necrosis. After the infection has marched 
away these skin-flaps fall back and more or less completely cover the 
wound. The edges of the skin-flapsf soon take on active cytogenetic 
properties, but the new epithelium in its advance is liable to be 
checked by luxuriant granulations. There are several ways of deal- 
ing with such a situation: (a) with curved scissors cut away the 
exuberant granulations, check hemorrhage with a compress, and 
apply a drying powder; (6) skin-graft; (c) strap with adhesive 
plaster. This last method is the best: by its pressure adhesive plas- 
ter prevents granulations from becoming exuberant, and underneath 
the plaster strips epithelialization proceeds with surprising rapidity, 
so that within a very short time the process is completed. Ordinary 
zinc oxide adhesive plaster strips of suitable width (usually one- 
half inch) are firmly applied over the wound in an imbricated 
manner, quite similar on a small scale to strapping for fracture of a 
rib. It is not necessary to make an aperture for the escape of the 
laudable pud, for this not only works its own way out, but is harm- 
less, perhaps even beneficial to the healing process : the even pressure 
of the strips themselves reduces to a minimum the amount of dis- 
charge. To keep the wound as dry as possible calomel may be placed 
over the granulations before the stripfi( are applied : this is the ^^calo- 
mel-adhesive plaster method,'' previously described and illustrated 
in colors by the reporter in these colimms.^ The straps are changed 
at first every day, then every other day, and finally twice a week. 

A word about the treatmeni of funmcles. There is perhaps no 
common malady that is so obstinate to the ordinary methods of treat- 
ment as boils. It is an old, old truism that the more remedies that 

' Intebitational Cunios, vol. iii, 23d series. 
Vol. IV, Series 27—12 
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have been proposed for the cure of a disease the less effective any 
one remedy is. He who pins his faith on ointments (ichthyol, 
etc) will not get good results. The reporter has threshed this 
whole subject out repeatedly in previous papers, and space forbids 
repetition. In 1914 he advocated the use of sulphurous acid.^ In- 
creased personal experience with cases of boils, and the reports of 
physicians and others who have tried thid remedy, endorse it as 
having definite, result-^tting merit. The dose is from one to two 
teaspoonfuls of sulphurous acid disguised by a syrup in a large glass 
of water one hour after meals and three times a day. Almost in- 
variably the druggist takes exception to thid dose, but reference 
to the Pharmacopoeia will show that up to three teaspoonfuls may 
be given with safety. Almost invariably the physician confuses the 
remedy with sulphuric acid, and almost invariably he inquires 
whether the strong or dilute sulphurous acid is used. There is but 
one form of sulphurous acid — ^the commercial. It is a much weaker 
preparation than sulphuric acid : the sulphur is in loose combination 
and rapidly gets into the system. It promotes diuresis very markedly. 
But sulphurous acid should not alone be relied upon to cure 
boils, although it will do so in many cases. Usually the patients 
have overindulged in sweets — candy, pastry, etc. Therefore re- 
duce the intake of sugar and fried foods. No less important is 
the local treatment. Cleanse the skin frequently with benzine, fol- 
lowed by alcohoL As to the boil itself, if it is minute (one or two 
days old) freeze it with ethyl chloride spray until it is frozen quite 
hard, take a cataract knife and cut out a little square block of tissue 
with the minute boil in the centre; thus the lesion id aborted by re- 
moving the entire pathology at an early stage when but little tissue 
need be sacrificed. Not more than % inch square should be re- 
moved by this method. If the boil is larger because older (third or 
fourth day), hard, and painful, much relief is obtained, not by 
making a crucial incision at this stage, which is a mistake, but by 
lifting the cap off the boil and applying a suction cup until a big 
welt is raised; the pain-producing tension is diminished by the re- 
sulting outflow of serum. Eepeat this measure frequently until the 
boil begins to soften: after the core has been expelled the little 

* See New York Med. Jour,, 1914. 
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cavity left remaining soon heab up. The best dressing during the 
hard, painful stage is to apply, after each cupping, gauze wet with 
Wright's solution. After the core has been evacuated, use dry gauze 
and later strap with adhesive plaster. (P. G. S., Jr.) 

FETAL ADEITOICATOUS GOrTBE: BBSEOTION X7NDBB HTOSCINS-HOKPHIIVE-NEBVS- 
BLOOKING AITASTHESIA 

Casb rv. — lu W., female, white, aged forty-six, married, referred by Dr. 
Thomas Tigani, was admitted to Polyolinio Hospital (Case Record No. 31,901) 
on August 26, 1917. Discharged September 10, 1917. 

Present Illness, — ^The patient complains of general weakness, rapid heart 
action, dyspnoea, and "stomach trouble." She has not been well since the birth 
of her first child, twenty-five years ago. She states that she has had a lump in 
her neck since babyhood. Her bowels are sluggish. 

Physical ewamination reveals enlargement of the right lobe of the thyroid 
gland to the size of a large lemon. There are several accessory tumors in rela- 
tion with the upper pole of this lobe. The enlargement is neither hard nor 
fixed. There is no exophthalmos. Tremor of the outstretched fingers is present. 
The pulse is irregular and rapid and shows on the chart wide fluctuations in 
rapidity in the course of twenty-four hours. On auscultation the heart-beats are 
strong; there is no marked myocarditis, nor is there any murmur. 

The abdomen is pendulous, and skiagram shows ptosis of the viscera, the 
fundus of the stomach being stretched out until it forms a suspensory ligament: 
there is no delay in the emptying of the organ. 

Interpretation, — ^While in some respects this clinical syndrome could be at- 
tributed to Glenard's disease, yet it is believed that the patient's iUness is the 
result of toxic absorption from a degeneration focus in the goitre. Owing to 
the dubious strength of the heart general (ether) anaesthesia is contra-indicated. 

Mode of AncBsthesia, — ^Two hours previous to operation the patient was 
given a hypodermic of hyoscine hydrobromate, gr. 1/200, and morphine sul- 
phate, gr. 1/6. One hour later this same dose was repeated. At the time of 
operation hyoscine, gr. 1/400, was given. Looal Ancssthesia. — ^A two per cent, 
solution of novocaine was employed. The superficial cervical nerves on both 
sides were blocked at the middle of the posterior border of the etemomastoid 
muscle, just above the point of crossing of the external jugular vein. In addi- 
tion, while waiting for the nerve-blocking to take effect, the projected line of in- 
cision was infiltrated intradermally. The superficial fascia and platysma were 
infiltrated through puncture holes in this incision 1^ inches apart, twenty drops 
being injected through each hole. 

Operation, — The technio of removal did not differ from the usual resection 
operation. The interesting features were that over toward the isthmus the 
goitre compressed the trachea, accounting for the dyspnoea; and that on 
sectioning the goitre after removal d^^eration areas of softening were founds 
toxic absorption from which doubtless accounted for the patient's general weak* 
ness, tachycardia, and ''stomach trouble." Histopathologic examination by Dr. 
John A. Kolmer revealed no evidence of malignant defeneration. While the 
patient wa9 coming out of the influence of the ansesthesia drugs it was noted 
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tliat her Toioe was as strong as before operation, showing that the inferior 
laryngeal nenre had escaped injury. 

Postoperative History, — ^The wound healed per primam throughout. At 
first there was moderate febrile (101^ F.) reaction, which is not unusual in 
these cases, and the pulse continued rapid (124) and showed wide fluctuations. 
The fever soon disappeared, however, and the pulse gradually returned to nor- 
mal, aided by the administration of the infusion of digitalis. When last seen 
the patient stated that she was entirely relieved of her symptoms and felt 
better than she had felt for years. 

This case is presented chiefly to emphasize the value of this 
method of anesthesia, the technic of which was practically that de- 
scribed by F. H. Lahey, of Boston.® The reporter did not give the 
dose of veronal the evening before operation, aef recommended by 
Lahey, because this drug is not only an unreliable somnifacient, but 
it is oft^i followed by a ^Tiangover,'^ which is more or less dis- 
turbing to a nervous patient the next morning. To Lahe/s technic 
the reporter added nerve-blocking of the cervical plexus — an ideal 
method for operations upon the front of the neck, and one that is 
very easy to execute. Lahe/s series of eighty-three cases without a 
death speaks well for this method, although Judd, of the Mayo 
Clinic, prefers the combination of ether with local anesthesia, be- 
lieving the addition of ether renders the operation safer for nervous 
patients and for those with heart involvement It is true that the 
ether is discontinued immediately upon removal of the goitre; never- 
theless, the reporter feels that Lahey'sJ method speaks for itself and 
prefers to get along without ether wherever possible. 

Another matter of interest was the correlation of the clinical 
symptoms with the pathologic findings. The subject of fetal ade- 
nomatous goitre, with its degeneration areas of softening and ab- 
sorption of toxic material from these areas, is most interesting: the 
pathology of this condition has been quite fully worked up by Wil- 
son, MacCarty and others of the Mayo Clinic, whose papers will be 
found in the annual publications from that source during the past 
few years. (P. G. S., Jr.) 

OBUSH OF ARM: AMPUTATION T7FPER THDtD VmnSR NOVOCAIinS-BLOOKINO OV 
BBAOHIAL FUBXUS BT KUUNKAMPF'S METHOD 

Case V. — J. H., male, white, aged fifty-flve, locomotive engineer, was ad- 
mitted as an accident case to Polyclinic Hospital (Case Record No. 82,176) on 
October 19, 1917. 

• Surg,, Oyneo. and Ohst,, vol. xxiv. No. 2, February, 1917, 229. 
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History of Present Condition. — ^The patient was run over by a train, re- 
ceiving a crush of the right arm, a deep lacerated wound of the right buttock, 
and contusions of the head. He was admitted to the hospital in a state of 
shock, and was given morphine sulphate, gr. l^, by hypodermic. 

Physioal eseamination reveals absence of the right forearm, exposure of the 
lower articular surface of the humerus, and a crush of the upper arm below 
its middle. Shortly after admission the patient had a severe chill, but this was 
overcome by elevating the lower extremities and applying hot-water bags. 

Operation. — Preliminary intravenous infusion of 1000 Cc of normal saline 
Right brachial plexus blocked above clavicle with 20 Gc. of a one per cent, 
solution of novocaine. Crushed lower half of arm covered with toweL Brachial 
vessels exposed in upper third of arm and ligated. Amputation made through 
upper third by modified circular method, anteroposterior flaps. Medullary 
cavity^ of humerus iodinized. One perforated rubber tube placed in angle of 
flaps and across bone-end. Muscles quilted with chromic gut. Deep fascia closed 
with continuous suture of chromic gut. Skin-edges apposed with interrupted 
sutures of silkworm-gut. One piece rubber dam introduced into subcutaneous 
space through stab-wound in posterior skin-flap. Stump irrigated with Daldn's 
fluid. Dry dressing. Buttock wound swabbed out with dichloramin-T and left 
open with rubber-tube drainage in depths. 

Postoperative Course. — Owing to the presence of devitalized tissue in the 
stump, which was recognized at operation, the stump had to be reopened on the 
third day and was allowed to heal by granulations. The dichloramin-T abso- 
lutely prevented infection gaining a foothold in the deep buttock wound. 

Here again the main point of interest lies in the mode of anaes- 
thesia. The patient was so badly shocked from trauma and from 
loss of blood that the reporter did not deem it wise to ansesthetize 
with ether, so bethought himself of Kulenkampf s method. With 
the finger as a guide upon the subdavian artery just above the mid- 
dle of the davicle, the needle was pushed through the skin just to the 
outer side of the finger-guide, penetrating until the patient com- 
plained of parsesthesia (sharp, shooting electric pains radiating 
down limb). The needle was pushed in until it struck the first 
rib, which it reached at a depth of about one inch. The barrel of 
the syringe was now attached to the needle, and the injection was 
made as the needle was slowly withdrawn. Ansesthesia began im- 
mediately and was sufficiently advanced within five minutes to begin 
operation. The patient wad conscious and chatted throughout the 
operation, at no time experiencing pain except when a narrow strip 
along the inner side of the arm was crossed by the knife — an area 
corresponding to the course and distribution of the intercosto- 
humeral nerve. Since this nerve receives a contribution from the 
second intercostal (sometimee( the first), it was not, of course, 
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reached by the plexus injection ; a local injection of a few drops of 
the novooaine soon solved the problem, however. Not only did this 
brachial plexus blocking serve to anesthetize the limb, but it also 
intercepted shock-impulses (nociceptors) from the operative field, 
so that as the operation went along the patient's condition as regards 
shock gradually became better and better, whereas with ether anses- 
thesia and without nerv^-blocking it is but logical to conclude that 
the opposite eflFect would have obtained. At the end of the opera- 
tion the patient's pulse was 72. 

In blocking the brachial plexus it is well to bear in mind that its 
component cords approach the clavicle not to spread out horizon- 
tally, as it is commonly conceived of doing, but arranged one behind 
another in the sagittal plane, thus forming a vertical partition hav- 
ing anterior and posterior edges and outer and inner sides, the prac- 
tical application of this anatomic fact being that the needle when 
beneath the skin does not have to play from side to side to get all 
the cords of the plexus, but solely from before backward. The 
method is easy and accurate and should be more widely used. 

In sewing up the stump care was taken to approximate the edges 
of deep fascia with a separate suture, since this layer is normally 
interposed between the bone (and muscle) on the one hand and the 
skin on the other : failure to observe this precaution means adherence 
of the bone to the skin and painful stump. Another cause of painful 
stump id exuberant callus-formation over the end of the bone: this 
can be prevented by removing the periosteum a little way back from 
the bone-end. A third cause of painful stump is involvement of the 
nerves in cicatricial tissue, or the formation of bulbous neuromata 
on their end : this can be prevented by pulling the nerves out, hold- 
ing them, splitting the nerve^nd in halves, and removing one-half 
for a little distance back from the end and suturing the long half 
around to the short-cut portion, thus allowing the axis-cylinders of 
one-half of the nerve to heal in continuity with those of the other 
half and preventing exposure of any axis-cylinder processes. 

The modified circular method of amputation is winning a place 
for itself in the present European war. Its strongest point of recom- 
mendation is that it preserves the maximum length of bone in the 
stump — a consideration of much moment when it Qom.ed to applying 
an artificial limb to the stump. (F. O. S., Jr.) 



Digitized by VjOOQIC 



8UBOI0AX OUNIO OF POLTOUNIO HOSPITAL 183 

ASOEirDIIf G JIEUMTI S OF lt>BXABK 

Gabs VI. — J. M., male, white, ag«d twenty-nine jears, on December 26, 1916, 
cut the tip of hie fourth finger on a milk bottle. When first seen, December 30, 
1916, he complained of a throbbing pain in hie finger, which, however, did not 
appear to be infected; the small wound was closed and did not exhibit any 
eigne of inflammation. His finger was placed on a splint and various local 
remedies used to relieve the pain, but without any success. January 6 the 
pain persisted in the finger, and then extended up the arm, was constant, ach- 
ing in character, and had prevented the patient from sleeping. He showed the 
effect of loss of sleep, was pale and worn out. On January 7 he noted two 
small pea-sized nodules on the flexor surface of the forearm: these were very 
painful on touching. Several red streaks were also present at this time; the con- 
dition was diagnosed as lymphangitis and the arm placed on a splint and kept 
moist with a saturated solution of magnesium sulphate. The external evidence 
of infection subsided in two days, but the pain persisted. 

On January 10 he was referred to the neurologic clinic for examination by 
Dr. W. B. Cadwalader, whose notes state that there was no motor weakness of 
the hand, but movements excited pain. The tip of the injured finger was hyper- 
asthetic. The pain was dull, aching, throbbing, and was always worse at night. 
The skin of the whole forearm and hand was very sensitive — ^in fact, hyper- 
flBsthetic There was no anesthesia, no motor paralysis. Wassermann reaction 
negative. 

A diagnosis of ascending neuritis was made, and on January 19, under 
novocaine ansesthesia, the small nodules referred to were removed. They were 
attached to a small superficial nerve, and were very painful until the nerve 
was blocked, when they were removed along with a portion of the nerve. Fol- 
lowing this procedure, the pain was greatly relieved and was limited to the 
r^on of the thumb. 

February 2, 1917. — The patient said he developed a sudden sharp pain in 
the wrist; it extended down the thumb to the tip, and at the same time the 
thumb felt dead. Sensation was impaired, but the dull ache persisted and was 
limited to the thumb. Over the base of the thumb cutaneous sensation was 
greatly impaired or entirely lost, but there was very severe pain on pressure. 
There was no motor paralysis. 

There has been much debate among neurologists concerning the 
theory of an ascending neuritis, and many d^iy that such a syn* 
drcHne exists. A study of the literature on the subject will, how- 
ever, show that a sufficient number of clinically and anatomically 
proved cases have been reported to justify the assumption that an 
ascending neuritis exigta. 

These cases have been collected by Cadwalader, who has ob- 
served five instances of ascending neuritis, including in his report 
the case we have described. He states that since the first case was 
demonstrated by Eemak in 18Q1 the question has undergone alter- 
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nating periods of popularity and neglect The cases of obscure 
character in which severe migratory pains were encountered were 
designated neuritis migrans, for no better reason, apparently, than 
because of diflFuse or migratory pain, and without regard to the 
presence or absence of an open wound or a focus of infection. 

The most concise clinical description found was that of DSjSrine, 
who refers to muscular atrophy in so^alled ascending neuritis, and 
states that the following symptomatology is sometimes observed 
clinically. Following a lesion of the tip of a finger, especially of the 
digital pulp, or of the palm of the hand — a lesion, often insignifi- 
cant and hardly to be r^arded as trauma, such, for instance, as 
a scratch of a pin or a needle or a slight cut with a bit of glass, 
more rarely a felon — ^there is *)metimes seen more or less retarded 
cicatrization ; at the same time the affected r^on becomes the seat 
of severe pain, which soon involves the entire finger and then ex- 
tends to the other fingers, the palm of the hand, the forearm, etc 
The digital pulp of the affected finger atrophies and the extremity 
assumes a conical shape, the skin is readily cyanosed and becomes 
cold, and gradually the skin of the entire hand becomes glossy and 
thin. There is severe pain in the entire arm, but chiefly in the region 
primarily injured. The intensity of the pain varies in different 
individuals; pressure on all the nerve-trunks of the upper extrem- 
ity, the collaterals of the fingers up to the branches of the brachial 
plexus accessible in the subclavicular triangle, is exceedingly pain- 
ful. This hyperexcitability of the nerve results in functional de- 
rangements, sometimes very marked, so that the patient is afraid 
to move the fingers or the hand for fear of exciting pain. The joints 
are likewise often painful and their movements are limited. The 
superficial sensibility is intact and at times increased. Finally, 
there is generally more or less atrophy of the muscles of the hand, 
the forearm and the arm; this manifesto itself in painful phe- 
nomena, and occasionally may attain a most profound degree. The 
prognosis of this affection is sometimes very grave, and cases have 
been observed in which the total loss of use of the arm resulted. 

In serious cases, in addition to the trophic disorders of the 
joints, there may be fibro-muscular retraction and elephantiasis of 
the paralyzed member; sometimes, however, the affection runs a 
mild course and recovery takes place within a few months. 
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Ancient fracture-luxation after operation (lateral view). The joint is now supplied 
with two cartilage-coated ends. Finger dressed in semi-flexion to overcome the 
tendency to dorsal displacement. After healing had progressed to the point of stabil- 
izing the joint, massage and passive motion were begun. 
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Of all the manifestations obeervedy pain was the first, most 
severe, and most constant symptom. The diffusion of pain above 
and far beyond the site of injury should suggest the ascending 
nature of the irritative lesion. In the differential diagnosis 
erythromelalgia and such conditions as thrombo-angitis obliterans 
must be considered. 

The prognosis, as a rule, is rather unfavorable, because the usual 
methods of treatment do not relieve pain, which is the most impor- 
tant indication in treatment. The pain gradually subsides after a 
more or less indefinite time, regardless of the various measures used 
for its relief. But in the meantime the patient's general health be- 
comes impaired and the constant suffering gives rise to a variety of 
neurotic, hysteric, and psychasthenic phenomena. No uniformly 
successful method for the relief of pain is known, although resection 
of the peripheral cutaneou&( nerve branches was beneficial in two 
of the cases observed by Cadwalader. (J. S.) 

AIVKTL08IS OF FINGEB DUE TO ANOIENT ITBACrUBEi-LnXATION : BBSBOTION; 

ABTHBOFIASTT 

Casb Vn. — J. 03., male, white, aged eighteen, single, clerk, was admitted 
to Polyclinic Hospital (Case Record No. 32,048) on September 29, 1917. 

History of Present Condition, — On November 16, 1916 — nearly one year 
ago— the patient caught his left indez-flnger in a machine: the skin was torn 
and the ends of the bone forming the proximal interphalangeal joint protruded 
through the wound. The bones were replaced and the wound was sutured: the 
patient stated that no infection followed. The joint was stiff and the patient 
sought operative relief to qualify for enlistment in navy. 

PhysioaX eoHimination revealed partial luxation at this joint — ^the base of the 
middle phalanx was displaced dorsally for one-half the articular surface. The 
head of the proximal phalanx was hypertrophied, and on its outer side there was 
a boss projecting beneath the skin. Motion at this joint was limited to a very 
small range. The right index-finger was traumatically amputated through the 
middle of tiie middle phalanx. 

Skiagrams showed hypertrophy of the head of the proximal phalanx 
(Fig. 1), with partial luxation of the base of the middle phalanx upon the head 
of the proximal (Fig. 3) : the joint surfaces appeared roughened. 

Operation, — ^Limb exsanguinated to above elbow: Esmarch tourniquet ap- 
plied. Digital nerves blocked with two per cent, novocaine. Horseshoe skin- 
flaps — ^base above — ^raised from dorsum, exposing extensor tendon: latter di- 
vided and retracted. Joint opened by dividing lateral portions of capsule. 
Flexor tendons found intact Joint surfaces had been united b^ fibrous tissue. 
A projecting ledge of bone was found at anterior portion of base of middle 
phalanx: this was removed with the saw. A rectangular wedge of bone was re- 
moved with a fine metacarpal saw from the head of the proximal phalanx in such 
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manner that the oondylea on the head which faced anteriorly could be swung 
around on an anterior periosteal hinge until they faced directly distally, articu- 
lating with base of middle phalanx (Fig. 4). This articular portion of the 
head was secured by two chromio-gut periosteal sutures, which brought freshened 
bone surfaces in apposition. These articular surfaces were cartilage-coated and 
should not reunite. The capsule was closed laterally, and posteriorly it was 
closed by suturing the ends of the extensor tendon with chromic gut. Skin- 
flap restored and sutured with interrupted sutures of silkworm-gut. Skin 
swabbed with iodine. Alcohol gauze dressing. Dorsal splint applied, retaining 
finger in semi-flexed position, owing to tendency to luxate backward. 

There is an immense untilled field for reetorative surgery of 
digits crippled by trauma or the sequel® of infection. Every one 
sees people carrying around mallet-fingers^ fingers that can not be 
flexed and are in the road^ fingers that can not be extended and are 
functionally useless, and fingers (and toes) that are distorted in other 
waytf. For some unknown reason these people have been educated 
to take their wrecked fingers as a matter of course; seldom id any 
attempt made to restore the digit to usefulness by modem surgical 
means. Such a simple little operation as that described in our text 
case meant a great deal to this patient, the more because the index- 
finger of the opposite (right) hand had been traumatically ampu- 
tated through the middle of the middle phalanx. 

Of even greater importance are measures directed toward the 
conservation of fingers at the time of the primary operation for 
trauma or infection. Illustrative of the first class (i.e., trauma) 
are the skiagrams appended (Figs. 5 and 6), which were taken 
shortly after operation : in both cases through each step of the oper- 
ation the dominating thought waef so to fashion each digit as to re- 
store to it the maximum function attainable. As to the primary 
operation for infection, uniformly good results will not be attained 
until fingers and palms are opened in a more intelligent manner 
than heretofore. The work of Kanavel and others on palmar infec- 
tions should be read and studied by everybody. Only recently the 
reporter had a case of flexion contracture of the finger due to vio- 
lation of the surgical principle of never to make an incision across 
a joint flexure. As always occurs when thitf rule is violated, the 
scar contracted and contracted until the finger was drawn into the 
palm, and to correct the deformily it was necessary to excise the 
scar and transplant a pedicled skin and fat fiap from the abdomen. 
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Cases illustrating the conservative surgery of the hand and fingers. I. This patient 
caught his hand in a circular saw. The blade of the saw divided the interphalangeal joint 
of the thumb, the metacarpophalangeal joint of the index, the head of the metacarpal of 
the middle finger, and emerged through the neck of the metacarpal of the ring finger. The 
deepest cut involved the index, the flexor tendon being partially severed, and a portion of 
the articular surface of the metacarpal head being found on the floor by the patient. The 
hand was, in fact, literally cut in two from the dorsum to the palm. At operation four 
planes of suturing were necessary: (1) the joint-capsules; (2) the extensor tendons; (3) the 
deep fascia (to prevent sutured tendons adhering to skin) ; and (4) the fat and skin. This 
skiagram shows the condition after operation. Massaf|e and passive motion were begun on 
the seventh day, after the trauma reaction had subsided and the stitches had been re- 
moved. Now, two months after operation, the patient's hand is rapidly limbering up and 
recovering its finer movements. 
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Cases illustrating the conservative surgery of the hand and fingers. II. This patient 
caught liis hand in a machine, losing as much of the fingers as the skiagram reveals. 
This picture, taken after operation, gives a good idea of the essentials in the con- or pre- 
servative surgery of the finders. The thumb was not involved. The sharp edge of the 
stump of the index was snipped off with the bone-forceps, and the flexor and extensor 
tendon-ends were sutured together over the bone-stump and their sheaths were closed: 
note in the skiagram the dim outline of the copious cushion-flap fashioned for the index, 
affording the thumb an extensive surface for the valuable function of apposition. The head 
of the middle metacarpal was removed to allow eventual approximation of its neighbors. 
The phalanx-stump of the ring finger was preserved and the tendon-ends were sutured over 
it to give more strength to the little finger. The end of the little finger was restored for 
apposition with the thumb. 
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This patient was exhibited before the October, 1917, meeting of 
the Philadelphia Academy of Surgery. (P. G. S., Jr.) 

BUFTUBE or UyiB OPPOSHS HEPATOOOUO tlQAMEJXT: 8X7TUBB; BBOOVEBT 

Casb VIII. — ^A. R.^ male, oolored, aged forty-four, was admitted to Polj- 
clinic Hospital (Caee Record No. 31,361) on Maj 23, 1917. 

History of Aooident. — ^Ten days previous to admission the patient was 
squeezed between two cars. He worked up to the time of admission, when he 
had severe abdominal pain, followed by vomiting and fever. 

PhyauxU examinaiion revealed rigidity and tenderness of abdomen, most 
marked in right upper quadrant. Leucocytosis was present. 

Operation. — ^After making a cceliotomy incision, a laceration was found on 
the under surface of the liver, involving the hepatocolic ligament. An attempt 
was made to stitch the rent, but the sutures would not hold, so that a cigarette 
drain was placed down to the site of rupture. The blood-dots were sponged 
away. The intestines were found injected and beginning peritcmitis was present. 
Drainage of the pelvio cavity was effected through a suprapubic stab-wound. 
The right rectus incision was closed. The patient made an uneventful recovery. 

This case represents an unusual result of trauma* The tear in 
the liver was found in its visceral surface one inch above the gall- 
bladder, and was apparently due to a tear of the ligament between 
the liver and the hepatic flexure of the colon. That the patient 
was able to work for ten days following the accident without much 
discomfort was probably due to rapid sealing off of the site of rupture 
by the omenta: the later development of diffusing peritonitis was 
doubtless due to giving way of these walling-off structures during a 
sudden strain while at work. This injury can aptly be compared 
with that of tear-fracture of a bone. (J. S.) 

PSEUnOlCTZOHA OF PBBITONBUM OOMPUOATIlfO I NTEST U fAL OBSTBUOnON: 
OOBLIOTDMT; BBOOVBBT 

Casb IX.— £. O., female, white, aged fifty-four, was admitted to Polydinio 
Hospital (Case Record No. 30,669) on February 21, 1917. 

Previous History, — ^The patient was operated upon five years previously for 
gall-stones. 

Preeent Condition, — ^The patient was well until one week before admission, 
when she developed symptoms of intestinal obstruction— constipation followed 
by vomiting. Her bowels had not moved during that time. 

Physical ewamination revealed a mass in the umbilical region resembling 
volvulus. 

Operation, — ^After making a cosUotomy incision through the right rectus 
muscle the small bowel was found adherent to the old gall-bladder operative field 
in such manner as to obstruct the hepatic flexure of the colon, producing marked 
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dilation of the caecum, which was the size of a child's head. There was en- 
countered in the right kidney pouch a jelly-like mass about the size of a billiard 
ball, which, on examination, was found to consist of pseudcnnyzomatous materiaL 
Gelatinous material of the same type was found scattered freely throughout the 
peritoneal cavity. (See frontispiece.) 

Po$toperaiive Oourae, — ^The wound healed per primam throughout, and the 
patient was discharged on March 16, 1917, cured. 

The source of this pseudomyxomatous material was probably a 
pseudomucinous ovarian cyst which ruptured, causing extravasation 
of the contents into the peritoneum. The gelatinous material is 
spread everywhere over the wall and becomes partly organized by 
the upgrowth of granulation tissue. According to MacCallum, some 
writers have thought that epithelial cells are implanted and continue 
the production of the pseudomucin, but the evidence for this is in- 
sufficient The result is that the whole peritoneal cavity is lined 
with a thick, translucent layer, often spoken of as psevdomyzoma 
peritonei. A similar process may take place in connection with cer- 
tain epithelial tumor growths of the appendix vermiformis. (J. S.) 

QANOBEinS OF BOWEL FBOM STRANGULATED INOXnNAL HEBNIA: ENTEROSTOMY 
FOLLOWED BY BBSEGTION; BEOOVEBY 

Case X. — ^L. C, male, negro, aged twenty, single, laborer, was admitted to 
Polyclinic Hospital on September 21, 1917. 

Chief Complaints,— 'liom^ in right groin and pains in abdomen. 

Previous History, — ^The patient stated that since birth he had had a lump 
in the right groin: in recent years he had been compelled to wear a trustf to 
keep the lump back. Some years ago this lump " came down " and caused much 
pain, but when the patient lay down in bed the lump went back and the pain 
disappeared. Two months ago he discarded his truss. 

Present History. — ^Two days previous to admission, while the patient was 
doing laboring work, he coughed and the lump suddenly descended into the 
scrotum : he was unable to get it back. The lump became painful and the patient 
could not succeed in having a bowel movement. He had at no time had stereo- 
raceous vomiting. The cough was the result of a recent cold he had contracted. 

Physical ewamination revealed in the right groin a complete scrotal indirect 
inguinal hernia which was irreducible, tense, and evidently a strangulated en- 
terocele. Powerful vermicular peristaltic waves were visible through the ab- 
dominal wall. The patient was nauseated, but did not vomit. His temperature, 
pulse and respiration, and general condition favored immediate operation. Rectal 
examination negative. 

Operation No. 1 (September 22, 1917). — ^Ether. Usual inguinal hernior- 
rhaphy incision made, exposing hernial sac. Unopened hernial sac drawn out 
of scrotum and opened: doudly serous fluid escaped. There was now revealed a 
deeply congested loop of small bowel which was adherent by fresh exudate to 
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interior of sac: separation of the sac from the loop was easily accomplished, and 
the stricture at the neck of the sac was quickly divided. The loop of howel 
was wrapped in cloths wrung out in hot water; after five or ten minutes* wait- 
ing the dusky color gradually changed to a dark pink, except at the lowest point 
of the convex border of the loop, where the peritoneum was very oedematous. 
The constriction rings at the neck of the loop were not only small, but very much 
thinned out. Owing to the dubious state of the gut-wall at these three points 
of the loop it was decided not to return the loop within the abdomen, but to 
secure it in the wound and drain the proximal bowel just above the proximal 
constriction ring. The loop was drawn out two inches and sutured to the 
parietal peritoneum. A small opening was made in the free Iwrder of the proxi- 
mal loop two inches above the proximal constriction ring: in this opening a 
No. 26 rubber catheter wa^ passed six inches and retained by a catgut stitch 
and also by a purse-string suture of silk. The catheter immediately began to 
drain dark-brown, thick, liquid intestinal contents and gas. The outer angle of 
the skin incision was closed with two interrupted sutures of silkworm-gut. 
Over the loop of bowel were placed cloths wrung in hot water, and over these 
ctoths a hot-water bag was applied. To the distal end of the catheter there was 
attached a glass tube, and to this another longer rubber tube, which conveyed 
the intestinal contents into a bottle at the side of the bed. 

Postoperative Note. — ^Four days after operation it waa observed that the 
doubtful area on the free border of the lowest point of the convexity of the loop 
had undergone gangrene and become perforated longitudinally for a distance of 
one and one-half inches. The constriction rings had recovered themselves, being 
much larger than at the time of operation. The loop of bowel was of good color, 
but its peritoneal covering was roughened by exposure and irritation: fresh 
plastic lymph-exudate glued the loop to the edges of the incision made in the 
parietal perit<Hieum. The patient's condition being satisfactory, it was decided 
to resect the affected portion of bowel and periorm end-to-eud anastomosis. 

Operation No, 2 (September 27, 1917). — ^Ether. Loop of bowel released by 
separating from it the edge of the incisi<m made in the parietal peritoneum and 
covered with cloths wrung out in hot lysol, the whole mass being then covered 
with a towel. The loop was now pulled away from the abdominal wall until 
good bowel was exposed, there being withdrawn four inches of the proximal loop 
and the same length of the distal loop. At this point on each segment a small 
Scudder intestinal clamp was applied: on the loop side of each of these clamps 
and one and one-fourth inches distant from them a crushing clamp was applied. 
With the electric cautery the loop was severed between tiie Scudder and the 
crushing clamp, but close to the latter; and after ligating the mesentery close 
to the bowel with interlocking sutures of silk, the loop was cut away from the 
mesentery and removed. The ends of the bowel were disinfected with lysol. 
The rent in the mesentery was closed with silk. The ends were now approxi- 
mated and end-to-end anastomosis was made. Posterior seromuscular silk line 
placed. Using a fine chromic-gut suture, the dead space of the mesentery was 
next obliterated by Lee's stitch: the ends of this thread were left long; one end 
was used to approximate the near cut edges of the bowel by a buttonhole suture, 
while the other end of the suture approximated the far cut edges by a " muoosa- 
inverting" or continuous Connell stitch: these ends were tied at the free border 
of the bowel, the knot slipping within the lumen. The clamps were now re- 
moTed and the posterior silk suture was now completed anteriorly, using Cush- 
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big's right-angled stitch. Intestine replaced in abdomen; split tabe inserted into 
pelvis; one piece of coffer-dam gauze placed in wound to prevent evisceration 
of boweL 

Postoperative Couree, — ^At no time after operation did the patient's tem- 
perature exceed 98Vf^ F*f nor did the pulse rise above 60. On the third day 
after operation an enema was given, and there was a very copious result. The 
patient was kept on his bade for one month to get sound wound-healing of the 
hernial site, reconstruction of the canal by suture being rendered impossible by 
infection of the parietal tissues by the enterostomy loop of bowel. 

To estimate with any d^ree of accuracy the viability of a loop 
of bowel that has been strangulated for some time is often a very 
difficult matter. In our text case at the first operation the doubtful 
area was at the lowest point of the convex border of the loop, and 
the only sign that raised the doubt as to the viability of the bowel 
was the cedema of the peritoneum at this site. That this doubt was 
justified after-events proved, for by the end of the fourth day after 
operation this (edematous area had given way completely from gan- 
grene, making a natural slit one inch long, which added a second 
enterostomy opening to the one intentionally made at the firsrt 
operation. Had the bowel been returned at the first operation and 
the hernial wound closed without drainage the results would have 
been most disastrous. Primary resection was not performed owing 
to the patient's precarious condition. 

But a doubtful loop of bowel may be returned within the abdo- 
men (in a case of strangulated inguinal or femoral hernia), pro- 
vided the wound is left wide open for drainage ; such a coil of bowel 
seldom travels far from the hernial ring, and if the gut at a later 
period gives way, it will do fiO gradually; and, as adhesions are 
rapidly formed, the intestinal contents will escape along the course 
of the open sac. It seems, however, that when primary resection 
can not be performed the preferable method is the one employed 
above; namely, open the sac, divide the stricture, and leave the gut 
in situ, first securing it by means of two or three silk stitches 
passed through the serous and muscular coats, and then fastened to 
the skin. 

In every case of advanced acute intestinal obstruction it is of 
prime importance to establish immediate drainage of the small 
bowel, whose contents — especially those of the jejunum^-are highly 
toxic: it was for this reason that the proximal loop was drained by 
a tube. (P* a S., Jr.) 
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AOUTB PTOQSiaO 0STB0MTBIJTI8 OF ILIUM WITH HJULO FOSSA ABSOBSS: TBKPHUIS 

OF HIUIC; EEOOTEBT 

B. M., male, white, aged Beven, Bchoolboy, referred by Dr. Bemhard Segal, wag 
admitted to Polyclinic Hospital (Case Record No. 31,923) on September 2, 1917. 

Present lUneae, — ^The patient was taken suddenly ill one week previous to 
admission. Owing to the child's age the subjective symptoms were not readily 
elicited, but the child complained of pain in the right groin. The family phy- 
sician stated that the child vomited once only— on the fifth day — and that Ids 
bowels had been moving up to the day before admission. 

Phyeioal eaamination revealed: Temperature, 104^ F.; pulse, 140; respira- 
tion, 36. The lungs were negative. The abdomen was neither rigid nor tender, 
and no masses oould be felt within the abdomen. Rectal palpation revealed no 
induration in pelvis. It was observed that the child " favored " the right hip, 
and that the right thigh was slightly flexed on the abdomen. There was fulness 
just below Poupart's ligament, in the outer portion of Scarpa's triangle: over 
this area there was subcutaneous oedema which pitted on pressure, and pressure 
upon which caused tenderness. The thigh could be moved at the hip-joint with- 
out m'tich resistance. 

Inierpretaium.—fThere was a phl^;mon on the right side between the nedc 
of the femur and the dorstun of the ilium. 

Operation No, I (September 2, 1917). — ^Ether. Incision begun just below 
and to inner side of anterior-superior spine of ilium and passed downward and 
slightly inward for four inches. On dividing skin oedema of superficial fascia 
was noted. Superficial vessels clamped and ligated. Fascia lata divided at 
outer border of sartorius; sartorius and rectus femoris retracted inward; tensor 
fascia lat» and gluteus medius retracted outward. Working down in this in- 
terval, a walled-off abscess the size of a lemon was opened: this abscess lay be- 
tween the top of the great trochanter and dorsum of the ilium. No distention 
of capsule of hip-joint was found, nor could the presence of diseased bone be 
determined by palpation. The capsule of the hip- joint was not incised. The 
pus was evacuated and drainage inserted, consisting of one rubber tube, one 
piece of gauze, and one piece of rubber dam. Buck's traction applied. 

PoBtoperative Course (September 10, 1917). — ^A subcutaneous abscesa over 
the right scapula was opened and drained. Bacteriologic examination of pus 
from hip and from this abscess showed the same type of organism — 8, pyogenes 
aureus. Skiagram of right hip showed no evidence of bone disease. 

(September 14). — Temperature rose to 103 2/6® F. at five o'clock yesterday 
afternoon: this morning's temperature was 101*" F. In searching for the cause 
of this fever there were found over the left external malleolus swelling, redness, 
and tenderness. 

Interpretation. — ^Metastatic epiphysitis of lower epiphysis of left fibula. 
This, together with the superficial scapular abscess previously opened, estab- 
lished the presence of staphylococcic septicsemia, or baoteriftmia. An autogenous 
vaccine was made up. 

Operation No. 2 (September 14, 1917). — Gas. Two-inch vertical incision 
made over left external malleolus: periosteum incised — ^pus escaped. Cancellous 
tissue of metaphysis as well as of epiphysis contained pus: this was chiselled 
away until healthy bone was reached. Cavity fiooded with iodine and then 
packed with iodoform gauze. 
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Postoperative Oowrae. — ^Bacteriologic examination of pus from malleolar 
abscess showed same type of organism. 

(September 15). — ^Patient seems greatly improved. Buck's traction appa- 
ratus removed. 

(October 3). — ^Temperature is of septic type — ^high at eight o'clock in the 
evening and low at four in the morning. Wounds in gluteal region inspected: 
all found filled up with healthy granulation tissue. There are tendejuess and 
fulness in right iliac fossa. Skiagram revealed bony proliferation at and around 
site of first abscess and around wing of ilium. 

Interpretation, — In the presence 6f the healthy condition of the tissues at 
the site of the first operation and in the absence of evidence of a suppurative 
focus elsewhere in the body; considering the fulness and tenderness in the right 
iliac fossa and the skiagraphic evidence of disease of the right ilium, it was 
presumed that an abscess had formed on the upper surface of the ilium, just as 
the first abscess formed on its lower surface, and that this abscess, being con- 
fined, was giving rise to the septic fever. It seemed advisable to explore th^ 
right iliac fossa through a trephine opening in the iliac wing. 

Operation No. 3 (October 4, 1917). — Gas. Long incision made along iliac 
crest from anterior-superior to posterior-superior iliac spine. Flap, consisting 
of skin, the two fascias, and the gluteus maximus and medius muscles, was 
elevated as far as acetabulum and turned downward. With the Hudson bur 
the iliac wing was trephined at its centre, evacuating about half an ounce of 
brownish pus (Fig. 7). The under surface of the iliacus muscle was exposed. 
The abscess cavity was irrigated with Dakin's solution and the wound was left 
wide open, being lightly packed. Culture taken from pus. 

Postoperative Course (October 24). — ^The extensive wound is filling up rap- 
idly with healthy granulations: one piece of sequestrum was removed to-day: 
it was about the size and shape of a signet ring. After the third operation the 
patient's temperature gradually came down to normal, but the pulse continued 
somewhat rapid. Autogenous vaccine is administered once a week. Patient 
kept in open air and fed six eggs and one quart of milk daily: he gains weight 
at the rate of one pound a week. 

(November 6). — ^No further febrile disturbances. Pulse about 100. Right 
lower extremity is being massaged and moved passively; no impairment of hip- 
joint. Large wound over right hip nearly closed. Patient rapidly recovering 
lost flesh and will be discharged from hospital within a few days. 

As in all cases of acute osteomyelitis with bactersemia in child- 
hood, this case proved a constant source of anxiety to the reporter. 
The boy was the only child, and the importunities of tlie parents 
and relatives can well be imagined. And then, owing to the pres- 
ence of bacterffimia, the questions always loomed up: What was 
going to happen next? In what bone will the next embolic focus 
develop ? 

It is known that acute osteomyelitis does not manifest itself in 
skiagrams at an early stage, as comparison of the skiagrams here- 
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Trephine of ilium to evacuate iliac-fossa abscess and afford drainage to osteomyelitis of ilium. 
The opening was made with the Hudson bur, and pus immediately escaped from the iliac fossa. 
Note extensive sise of flap: this wound was left open and packed. 
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with presented will show. There was s<»ne doubt^ therefore, after 
the first abscess was evacuated, as to just which component of the 
hip-joint was involved, if any. Was it a mistake not to open the 
hip-joint early ? It was thought not, because if the first abscess had 
escaped from the jointrcapsule there was already a natural opening 
present And then the clinical signs did not exactly correspond with 
those presented by hip-joint involvement^ such as acute epiphysitis 
of the head of the femur. When the skiagram finally revealed dis- 
ease of the dorsum of the ilium, however, with no involvement of 
the hip-joint, many doubts and uncertainties were cleared away; 
and when the wing of the ilium was trephined and the iliac fossa 
abscess was evacuated, the active disease process was finally brought 
to an end, the septicsemia gradually cleared up, and the entire 
clinical picture changed from one of doubt and desperation to that 
of recovery. 

In the Annals of Surgery (vol. xxi, p. 240) there is an abstract 
of a paper by von Bergmann on resection of the ilium for osteomye- 
litis, in which the author urges radical measures for this disease. 
The patient of the text was in no condition to withstand such an ex- 
tensive operation, and there was no evidence of a sequestrum in- 
volving the entire wing of the ilium. It was thought that trephin- 
ing would not only evacuate the iliac abscess^ but also open the 
spaces in the cancellous bone of the dorsum of the ilium, just as in 
the mastoid operation. Both these anticipations were realized, the 
former when pus was encountered confined in the iliac fossa, the 
latter by the gradual subsidence of the fever and by the removal of 
the signet-ring sequestrum from the bony tissue of the dorsum of 
the ilium. 

The entire picture presented by the disease formed a very in- 
teresting and instructive study in surgical pathology. (P. G. S., Jr.) 
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A STUDY OF FIFTEEN CASES OF BRAIN TUMOR OF 
OBSCURE LOCALIZATION 

BY BBVBRLBY R. TUCKER* M.D. 

Professor of Neurology andPsychiatry, Medical College of Virginia; Physician of 
The Tucker Sanatorium, Richmond, Virginia 



In considering the subject of brain tumors and their locali- 
zation one is immediately beeet with many difficulties. In order 
to eliminate at once some of these, the author confines himself 
in this paper to the report of only those cases which have been 
traced from first diagnosis to demonstration of localization, either by 
operation or autopsy. To further restrict the number of cases there 
are here reported only those cases which present some unusual prob- 
lem, either as to diagnosis of brain tumor per se or its localization. 

Itfeurologic literature teems with papers on and reports of cases 
of brain tumor. Many of these publications are over^laborate, theo- 
retical and hypertechnical ; often they are pessimistic, non-stimulating, 
and impractical It may be that the writer will be scourged by his own 
lash, but, at any rate, his endeavor is to present a practical paper as 
succinctly as possible. 

Many erroneous ideas of intracranial growths have found wide 
credence, possibly not among neurologists, but among physicians in 
general One of thede ideas is the belief that brain tumors cause 
increased blood-pressure, whereas, in fact, brain tumors have no 
real effect on blood-pressura Frazier ^ has stated he was ^^ unable 
to find anywhere that the blood-pressure was much higher (in brain 
tumors) than it might have been under normal conditions.'' Another 
erroneous idea is that it is dangerous to perform lumbar puncture 
in a case of brain tumor, especially if the growth ii subtentoriaL This 
the author does not believe, and he has never seen anything but 
temporary improvement follow lumbar puncture in a case of brain 

^Fbazieb, Chas.: "The Cerebroq>inal Fluid and Its Relation to Brain 
Tumors/' New York Medical Journal, June 27, 1914. 
194 
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tomory sabtentorial or otherwise. Another error is to suppose that 
it is necessary, in making the diagnosis of brain tumor, to have the 
^^ cardinal symptoms " of increased intracranial pressure present ; ue., 
vomiting, vertigo, headache, and optic neuritis or chewed disk. 
Weisenberg ^ has said that tumors in any part of the brain may exist 
without causing any of the so<»lled general pressure symptoms. 
The fact is that one or all of these symptoms^ may be absent until 
quite late in the progress of the growth, and even occasionally none 
of them ever become pronounced. 

Radiography has been very little used in the diagnosis of brain 
tumor, but at times it is distinctly valuable. Another thing to be 
considered is that we usually think of a brain tumor as giving symp- 
toms from only one hemisphere^ whereas the growth may be multiple, 
may give by-hemiGtpherical symptoms from pressure, or the same 
tumor may actually invade both hemispheres. Brain tumors are also 
more frequent than is generally assumed. In the author's private 
neurological practice /they have occurred about 15 times per 1000 
patients. 

There is a general impression that operation offers practically no 
hope in the treatment of brain tumors except in occasional cysts. 
Every now and th^i, however, a case of other form of intracranial 
growth is operated upon with a permanently succeeisful result This 
is especially true of cerebellar tumors. Sinkler' quotes Frazier, 
who collected reports of 116 cases of operation on the cerebellum 
for tumor, with recovery of 15 per cent, and Starr, who gave the 
result of 58 operations, witii recovery of 16 per cent This renders 
surgery directed to the removal of the growth, rather than limited 
to decompression, justifiable. If a man saw a hundred men drowning, 
and there was a chance of his saving one of them, he would be 
negligent indeed not to make the attempt, provided, of cour£(6, he 
was an expert swimmer and knew the principles of life saving. The 
success of brain surgery, so far as tumors are concerned, depends 
lai^ly upon an early diagnosis, an accessible location, the nature 

' Weisbnbbbo, T. H.: ** Cerebellar Pontile Tumor Diagnosed for Six Tears as 
He Douloureux/' Journal of the American Medical Association, May 14, 1910, 
vol. 64, p. 1600. 

*Sn7KiJEB, Whabton: "Three Gases of Cerebellar Tumor,'' Ihid,, September 
26, 1908, vol. 61, p. 1057. 
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of the growth, and the skill of the surgeon. Bolder excision of patho- 
logic brain tissue, the U£(e of radium and even of the actual cautery, 
may offer more hope for the cases in the future. There is need of a 
closer study of the relation of blows on the head and brain tumors 
with the idea in mind that a prompt decompression might, by relief 
of pressure on lacerated brain tissue, prevent the possible origin of 
some intracranial new-growths. 

It might be thought that Ihe diagnosict and localization of brain 
tumors is a matter solely of a knowledge of the anatomy of the 
brain and of precision in interpreting organic symptoms. It in true 
that these are two essentials, but in addition one must use general 
medical knowledge, intuition, deduction, and imagination. 

The above and other points are illustrated in the following case 
reports: 

Casb I. — Frontal Lohe Tumor Involving Both Hemispheres, But 
Chiefly the Left, Iwvading the Pituitary Body. 

White, single, female, forty-four yeard of age. Father died as 
a young man of heart trouble. Mother alive, but hemiplegic. One 
brother drank considerably as a young man; one sister well, but 
rather neurotic; another brother apparentiy normal. There has 
been considerable deafness in the family. The patient has been some- 
what deaf, especially in the left ear, for years. The patient is said 
to have grown nine inches the sunmier she was sixteen years old. She 
wad operated on in July, 1916, for appendicitis. 

During August, 1916, she b^gan to complain of headache and 
to become more or less nervous and irritabla During November, 
1916, she developed occasional nausea and vomiting, and shortly 
afterward vertiga She was first seen December 7, 1916. She had 
lapses of memory, a desire to bathe many times a day, inattentiveness, 
and would stand at the window, gazing out for long periods of time. 
She was thought by her physician to be simply nervous and hysterical 

Her headaches were chiefly on the left side, radiating toward the 
vertex and down the neck. Her eye reflexes were normal. There 
was very slight exophthalmos, especially in the left eye. She had 
no clonus and no Babinski, but her knee-jerks were both exaggerated 
and the glossolabial fold on the right side was less pronounced. Her 
blood-pressure was 130 syrtolic In a few weeks her headaches in- 
creased. She had occasionally nausea, vomiting, and vertigo, and 
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Case I. Showing a large frontal tumor. 
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she developed an insatiate curiosity. The defect in memory continued. 
About the first of January, 1&16, she developed a marked clonic 
spasm of the right arm and slightly of the right leg, and her gait 
became less steady. A lumbar puncture was performed and the fluid 
was found under slightly increased pressure, and gave a negative 
Wassermann, no cells, and a strong globulin reaction. Doctor Wright 
examined her eyes and reported the disks normal, but the field slightly 
concentrically restricted, both for form and color. The patient was 
of rather large growth, had prominent cheek-bones, and her com- 
plexion was somewhat pasty. Doctor Talley made an X-ray of the 
pituitary fossa, which he found enlarged, especially in the transverse 
diameter. The posterior clinoid processes were very hazy in appear- 
ance, giving the impression of partial destruction, and were somewhat 
distorted laterally. The floor of the fossa was very low and showed 
some bone destruction (Fig. 1). 

On seeing her again Doctor Wright observed a slight nystagmucf, 
but we were never able to elicit this afterward. Her urinalysis was 
normaL 

Another examination on January 10, 1916, showed her neuro- 
logic and general symptoms the same as before, except that her station 
was slightly unsteady and the clonic tremor of the ri^t arm was more 
marked. On January 20 she was s^it to Doctor Frazier in Phila- 
delphia with the diagnosis of a deep-seated tumor pressing on the 
left side of the pituitary fossa. A consulting neurologist there thought 
the whole condition was functional, and a reexamination of her eyes 
failed to reveal contracted fields. 

The patient was sent back to Richmond for further observation 
and treatment along functional lines. She was reexamined and no 
change in the diagnosis of tumor was made, for conditions were the 
G(ame as when she left, except that she was more drowsy and possibly 
dragged her right foot mora On February 21 she had a typical 
convulsion. Her eyes were reexamined, and it was found that she 
had three diopters of choked disk in the right eye and one in the left 

The patient went again to Doctor Frazier for operation. A right 
subtemporal decompression was performed March 9, 1916. The 
brain was f oimd under greatly increased pressure. The patient died 
in a few weeks. The post-mortem examination showed an endothe- 
lioma involving almost the entire frontal region of the left hemisphere 
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and largely that of the right. It reached from the base of the brain 
ahnost to the cortex and was three inches in diameter. Microscopic 
examination showed many moderate-sized cells, somewhat spindle 
in shape, with deeply stained nuclei. Dense cellular processes 
extended into brain tissue (Fig. 2). 

Remarks, — There are many features in the consideration of this 
case which are of interest Both early and late in the study of the 
case one good physician and then another made the diagnosis of 
hysteria. This is, of course, not an infrequent mistake in careless 
examinations, but here the mental attitude, the clonic spasm of the 
right arm, the concentrical restriction of both the form and color 
fields, and the fact that the signs of increased intracranial pressure, 
except headache, were not very marked were what confused them. On 
the other hand, the fact that the growth was in the frontal lobe 
explained the mental symptoms, while the dcmic spasm is best 
accoimted for by the lesion interrupting the fibres from the frontal 
lobe to the red nucleus (Purves Stewart). Mills * made the observa- 
tion that "lesions of the tonectic cortex (chiefly the mid-frontal 
cortex) or of the striatum will give aberrant tonectic manifestations." 
It should also be remembered that concentrical restriction of the 
fields is more often organic than functional. 

The diagnosis of a neighborhood pituitary growth was partly 
based upon the radiographic findings. We have a long-standing 
pituitary history in the remarkable statement, which must be taken 
as more or less correct because it was investigated as far as possible, 
that the patient grew nine inches the summer she was sixteen years 
of age. Purves Stewart ^ observes that in most cases of hypophyseal 
tumor the general signs of increased intracranial pressure are slight, 
and also the signs of acromegaly are frequently absent 

Other points to be noted in this case are that the blood-pressure 
was normal, that the onset of vomiting, vertigo, and choked disks 
was late, that the lesion involved both hemispheres, and that the 
patient showed marked curiosity. The writer has observed curiosity 
as; a symptom in several frontal lobe lesions. Another interesting 

«Hnx8, Chas. K.: ''Some GUnical Studies of the Problema of Cerebral 
Tone/' /did., November 18, 1916, toL 67, p. 1486. 

■ Stbwabt, Pubybs : *' Four Cases of Tumor in the Region of the Hypophysis 
Cerebri," Review of Neurology and Peydhiatry, April, 1909, p. 237. 
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point is that the signs of increased intracranial pressure are usoallj 
slight in infiltrating growths. 

Case IL — Tumor of the Hypophysis in a Case of Acromegaly, 
with Marked Mental Depression and a Familial PUvitaxy History, 

Married, white, female, age thirty-nine. Had four children, one 
of whom is nervous. Her father became insane and died at the 
age of sixty in an asylum. The patient's mother wacf noted for her 
very large bones, features, hands, and feet. One of the patient's 
children, a girl of eight years, began to menstruate at two years of 
age. This child weighed 84% pounds and was four feet nine inches 
tall. She has had full growth of hair on pubes since six years of 
age. Her breasts were the gdze of a girl of ei^teen years of age, 
and she was very precocious at school. 

The patient had been a healthy woman except for a spell of mental 
depression in 1896. 

She was referred to me because she was again depressed, had lost 
interest, had ideas of unworthiness, and had threatened suicide. Her 
menstruation was r^ular, she was constipated, had headache, a poor 
appetite, and insomnia. These symptoms had lasted several months, 
but had been worse for a month. 

Examination revealed the fact that the patient's features were 
large and coarse. Her shoes had increased from size 4% to 7% and 
her gloves from 6^ to 8. This change was insidious, but was thought 
to have occurred in the five yeard previous to examination. Her 
fundi were normal. There was no diplopia, nystagmus, hemianopia 
or exophthalmos. Her pulse was 100. Her thyroid gland was en- 
larged, hardened, and symmetrical. She had no tremors, her reflexes 
were unaffected, and her urine was n^ative. A radiograph by Doctor 
Talley showed the walls of the skull thick, all accessory sinuses very 
large, and the pituitary fossa much enlarged, both in depth and 
anteropoe(terior measurements, with the posterior clinoid processes 
elongated and thin. 

The diagnosis of a tumor of the pituitary body was made and the 
case was sent to Doctor Gushing for operation. A pituitary tumor 
was found and removed, and the patient was making a good recovery 
and her depression seemed less, but she jumped one morning, three 
weeks after the operation, from the third-story window of her home 
and died almost instantly. 
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BemarJes. — ^Attention should be called to the fact that pituitary 
disturbance occurred in three generations in the females of this 
family — ^the mother^ the patient, and her daughter. Another unusual 
thing is the occurrence of marked mental depression iT^hich led eventu- 
ally to suicide. We note that the radiographic evidence was indicative 
of tumor, although examinations of tilie vision fields and fundi were 
normal and vomiting and vertigo were not present. Another feature 
of interest is that tilie thyroid was laige and hard, without signs of 
exophthalmos, nor were there signs of hyperthyroid secretion. 

Casb III. — Cystic Tumor of the Bight Subcortical Motor Begion, 
with Symptoms Besemhling Cerebral Thrombus. 

Patient first seen Deoraiber 28, 1814, was white, age four years. 
Family history negative, except father had convulsions as a child. 
The past history was negative, except he always had a slight efpeech 
defect and two years previous fell from a second-story window. He 
was unconscious thirty minutes, but did not seem to have struck 
his head. Six weeks before he came under observation be began to 
lose use of his left arm and 1^ and also of the left side of his face. 
His leg became worse, but the condition of the arm and face remained 
stationary. 

He complained of poor appetite. He had no headache, nausea, 
or vomiting. Hid cranial nerves were n^ative, except for weakness 
of the left seventh. Besides the partial hemiplegia, there were athetoid 
movements and moderate atrophy of the left arm. His reflexes were 
normal, except in the left leg the knee-jerk was exaggerated. Ankle 
clonus and Babinski were present on the left There was no astere- 
ognosis. The Wassermann reaction was negative, urine examination 
and examination of his cerebrospinal fluid were negative. His sensa- 
tion was normaL 

Because no symptoms of increased intracranial pressure were 
present, and because of the gradual onset of the motor involvement, 
a diagnosis of cerebral thrombus affecting the right internal capsule 
was made. 

The boy went home and was brought back in three and a half 
months complaining of severe headache on the right side of the head 
and forehead. He also suffered greatly with nausea and vomiting. 
Examination showed his fundi still negative. There was no nystag- 
mus, diplopia, or exophthalmos. A lumbar puncture cdiowed the fluid 
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Case III. Showing an enormous cystic tumor of the right subcortical motor area obliterat- 
ing the right lateral ventricle. 
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Case III. Showing large cerebral hernia. This child lived over a year with this hernia in compara- 
tive comfort and activity. 
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was under great pressure. Examination of the fluid, including a 
Wassermann reaction, was negative. Mental symptoms were absent. 
The diagnosis of a tumor in the right motor area was now made and 
operation advised* 

On April 19, 1915', Dr. Stuart McQuire operated over the ri^t 
motor area and found the brain under greatly increased tension, and 
it was thought that there was evidence of a deep-seated subcortical 
tumor. "No evidence of a fracture was found. The wound was closed, 
the patient returned hcone, and a large cerebral hernia developed. 
His headache and vomiting ceased. In December, 1915, he was again 
operated on and a great cyst holding a half-pint of semi-gelatinous 
fluid was evacuated. After tiliis his hemiplegia and speech improved. 
His hernia cerebri, however, increased in size until its walls became 
so thin that puncturing the cyst was again advised a year later. 
Twenty ounces of tiie same sort of fluid was removed, but the boy 
died in two days. 

An autopsy was obtained and the growth was found to be an 
infiltrating glioma, more or less round, about 2% inches in diameter. 
It was cystic, could not have been removed by operation, and pressed 
on the right lateral ventricle until it practically obliterated it (Fig. 3). 

Remarks. — In this case a child with the history of an injury two 
years previous developed a left hemipl^a of rather gradual onset 
six weeks before he came under observation. The relation of the 
injury, though remote, was probably definite. At first he had no 
signs of increased intracranial pressure, and the diagnosis of thrombus 
was made. In three and a half months localized headache, nausea, 
and vomiting had appeared, and the diagnosis was changed to tumor. 
Eye symptoms never appeared, probably at first because of the decom- 
pression and later because of the hernia's relieving the intracranial 
pressure. The size of the hernia (see Fig. 4) and the amount of 
the fiuid in the cyst were tilie other remarkable features of this case. 
At the first operation the lesion was subcortical and the gelatinous 
fluid was obtained about an inch below the cortical surface. At the 
second operation the fiuid was just under the skin over the cerebral 
hernia. The operations gave the boy symptomatic relief for over a 
year. 

Oasb IV. — A Left Temporal Tumor <md a Hem^orrhage in the 
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Opposite Hemisphere in the Subcortical Motor Area in a PaHent 
with a Positive Blood Wassermcmn. 

Seen June, 1915^ in consultation with Dr. Frederic Hanes and 
reported by Imn.* Male, single, age thirty-seven. Past history nega- 
tive, except for lues 12 years previously. Present history: three 
months before he came omder observation he had loss of power in- 
volving the whole left side, and unconsciousness which lasted ten days. 
For a year, his sister stated, he had headache and occasional nausea 
and vomiting. Mentally he had become lethargic. 

Examination revealed a well-nourished man, hemiplegic on the 
left side. His sensation was normal, his reflexes were increased on 
the left, and Babinski and clonus were present on this side. His 
speech was hesitating, but not aphasic or paretic. His pupils were 
equal and reacted to light and accommodation. He had occasional 
diplopia, but no ptosief. He had double choked disk, greater on the 
right The left side of his face was weak and his tongue protruded to 
the right. 

Mentally he was stuporous. When aroused he laughed easily, 
but his memory and attention were poor. 

Examination of his urine was negative. His blood-pressure was 
negative. A Wadsermann on his blood was strongly positive. A 
lumbar puncture showed his fluid under increased pressure, nine 
cells, and a n^ative Wassermann. 

He was given salvarsan, but did not improve. In a few days a 
right subtemporal decompression was performed and the brain ex- 
plored. The brain was under greatly increased pressure, but no other 
evidence of tumor was found. He died the next day. Examination 
of the brain revealed an endotilielioma, three inches long by one and 
one-half inches in its widest diameter, the shape of a Bartlett pear, 
in the left hemisphere, the same side on which was his paralysis, and 
a subcortical hemorrhage on the right interfering with the motor fibres. 

Remarks. — ^Here was a ca^ of leftrsideA hemiplegia in a man 
thirty-seven years of age with a positive syphilitic history and a posi- 
tive blood Wassermann. He also had mental symptoms. He did 
not improve on salvarsan and other anti-syphilitic measures, so it 
wacf naturally supposed that he had a lesion, probably a gumma, 

'HAincs, Db. Fbedebio M.: Old Dominion Journal of Medicine and Sur- 
gery, vol. 21, October, 1915. 
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Case IV. Showing hemorrhagic area in the right hemisphere of a case in which there was a 

tumor in the left hemisphere. 
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involving the right motor fibres. Instead, autopsy sho^^ed a right 
subcortical hemorrhage under the motor area to account for his 
hemiplegia, and in the other hemisphere a tumor in the temporal 
r^on to account for his choked disk, speech disturbance, and increased 
fluid pressure. Interesting, also, is the fact that this tumor was an 
endothelioma and showed no evidence of syphilitic origin. We may 
assume, then, that this man had three conditions : lues, cerebral hemor- 
rhage, and an endothelioma of the brain. Of course, it is probable 
that the hemorrhage was due to syphilitic vascular disturbance or 
lesion (Figs. 5, 6, and 7). 

Cass V. — Tumor of the Pineal Body on the Left Side in an 
Adidt, with Biiaieral Headache and Bilateral Pain in the Face, 

Married, male, age thirty-one, with two healthy children. He 
was first seen on October 21, 1915. His only complaint at 
that time was constipation and a bilateral pain which started 
at the back of the neck and ran over the head into tilie 
face and which had been dia^osed migraine. He had malaria when 
fifteen years of age, typhoid when twenty-two, and an attack of 
pleurisy when twenty-nina Hiei habits were good. He was consti- 
pated. There was no nausea or vomiting and rarely vertigo; his 
sleep was poor, his appetite good, and he never had convulsions or 
unconscious speUs. At times he had polyuria. His nourishment was 
good and he was gaining in weight; his diroat was slightly congested, 
his gums showed some pyorrhoea, and his tongue was coated. His 
nose had felt congested on one sida 

His neurologic examination proved his station good, gait normal, 
knee-jerks normal, no clonu£f, no Babinski, no tremor, and sensation 
normal His pupils were dilated, but reacted to light and accommoda- 
tion ; eye grounds normal, no nystagmus ; no exophthalmos; no ptosis 
or diplopia. The mental examination was negative, except that he 
was rather verbose, argumentative, and forgetful. His blood-pressure 
was 118 systolic, 79 diastolic. 

The patient was thought at that time to have a bilateral facial 
neuralgia, was put on salicylate, and was not seen again by me until 
January 20, 1916. 

During the early part of October, 1915, he consulted a neurologist 
elsewhere, who thought his headaches were due to toxaemia, and re- 
ported that his optic disks were clear and there were no organic 
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neurologic signs* The patient then continued his occupation as a clerk 
in a railroad office until the first part of January^ 1916, when he con- 
sulted a second neurologist elsewhere, who reported that he thought 
the patient had a nervous breakdown and that, '^ although there is 
some slight congestion of the optic nerves, the condition, I believe, 
shows no increase of intracranial pressure, and otherwise I determined 
no evidence of nervous trouble,'' He goeef on to say that " his mental 
state is, however, odd, and this feature gives me some anxiety. He 
was confused, forgetful, and had a tendency to be argumentative and 
seemed a bit unreasonable. This phase of the condition suggested 
to me that he might be under the influence of some drugs. The only 
data I could get on that line were that he was taking aspirin quite 
freely.'' 

When he returned to Eichmond, January 20, 1916, there was 
still no nausea or vomiting, but slight vomiting. The station and gait 
were normal The left pupil was slightly larger than the right, but 
reacted sluggishly to light There were a few nystagmoid jerkings 
on looking in all directions. There was no ptosis. The left nasal fold 
seemed more marked than on the ri^t, although movement of the 
face wa£( well executed on both sides. The tongue protruded to the 
midline with no tremor. 

The upper extremities showed movements full and equal in all 
directions, with good muscular tone, grip normal, finger-to-nose test 
normal, no diadokokinesia, reflexes equal on both sides. !N'o tremors, 
abdominal and epigastric reflexes absent, crematerics absent, and 
sensibilities intact. The lower extremities showed movements free 
in all directions, power equal to muscular development, and no 
atrophy or fibrillationiEL The deep reflexes on the left seemed slightly 
more exaggerated than the right There was no Babinski and no 
clonus. 

On January 22, 1916, the urine was examined and found negative. 
A blood Wassermann was negative. The patient was put to bed and 
it was noted that he was drowsy a good deal of the time and his 
responses were slow. He was poorly orientated, irritable at times, and 
his insight was poor. Most of the time his train of thought showed 
marked interruption. His blood examination showed haemoglobin 
80 per cent, total red cells 8,600,000. 

On January 29 a radiograph by Doctor Gray revealed a calcified 



Digitized by VjOOQIC 



o 
S 



3 



g 

•3 



Digitized by VjOOQIC 



s "i 

•al 

I 
1 

i 



> 



Digitized by VjOOQIC 



BSAIN TIJMOB OF OBSOUBB LOCALIZATION 206 

mass slightly to the left of the mid-brain area. There were also 
radiographic evidences of increased intracranial pressure, manifested 
by thinning of the cranium and irregular indentations of the inner 
table, especially in the occipital r^on. The pituitary fossa was 
normal 

The spinal fluid gave a negative Wa£(8ermann, 22 cells to the cubic 
millimetre, and a faintly positive globulin. The fluid was under 
somewhat increased pressure. There were no signs of choked disks 
or optic atrophy. 

The diagnosis of a brain tumor watr made. Judging by the calci- 
fied area seen in the radiographs, it was deemed to be situated near 
the centre of the brain, slightly below the centre and to the left, and 
in the neighborhood of the posterior part of the corpus callosum. 

On February 24, lfrl6, Doctor Frazier, of Philadelphia, operated, 
performing a callosal puncture. The right ventricle was found dilated 
and 10 Oc. of fluid evacuated. The piarachnoid was noted to be 
opaque in appearance. This pimcture temporarily relieved the 
patient, except his mental confusion. From the time of this puncture 
the patient never complained of headache again. 

He returned to the Tucker Sanatorium March 18, 1916. It was 
found that his memory was exceedingly poor. He was in a stupor 
most of the time, and it was hard to arouse him. His pupils were 
active and about equaL His extra-ocular movements were good and 
well sustained. There was no nystagmus or ptosis, and his fundi 
were negative. The slight right facial weakness remained. The 
tongue protruded in the middle line. There was no tremor or ataxia. 
The knee-jerks were increased on both sides. There was a well-sus- 
tained clonus on the right. There was no Babinski on either side. 
On March 29 the patient was very drowsy and had a pulse-rate 
of 135 and respiration of 40. A lumbar puncture was performed 
and 20 Cc. of clear fluid was withdrawn. After this the patient 
brightened temporarily. There were no cells in thie^ fluid, but a 
marked excess of globulin. 

The patient died April 12, and permission for an examination of 
the brain was obtained. A tumor measuring about 2^ inches from 
anterior to posterior and 2 inches from side to side was found. The 
brain was hardened and the situation of the tumor was found to be 
chiefly in the left hemisphere, but markedly invading the right It 
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pressed forward, denting the optic thalmus. It wafil attached to and 
involved the under surface of the corpus callosum, and also involved 
the commissural fibres between the middle and posterior commissures 
and slightly infiltrated the mesial aspect of the lenticular nucleus. 
The origin of the tumor was evidently in the pineal body on liie left 
side. Pathologic examination proved the tumor to be a pE(ammoma. 

Remarks. — ^Here was a man seen by three neurologists in different 
cities, including myself, six months before he died of brain tumor and 
diagnoses of bilateral facial neuralgia, toxsemia, and drug habit 
were made. Several weeks after this the author saw him and changed 
his diagnosis from neuralgia to brain tumor. Bilateral neuralgias 
involving chiefly one and the same nerve on each side are u^ally due 
to a central lesion. For instance, bilateral sciatica is usually due to 
Cauda equina tumor. The radiograph showed calcification in the 
suspected area and should have brought to mind a pineal growth, 
as calcification is not infrequently found in these cases. The radio- 
graph also showed evidence of increased brain pressure. Bell ^ says 
but few lesions of the pineal body have been observed. The most 
frequent symptoms of tumor of the pineal body are headache, vomit- 
ing, and optic neuritis, with languor and sleepiness. Ocular palsies, 
vertigo, staggering, tremors, deafness, pain, and rigidity in the neck 
have al£^ been observed. He states that pineal tumors have occurred 
with few exceptions during childhood or early adult life (Fig. 8). 

Although the Wassermann was n^ative, the fluid gave 22 cells 
per Cm. at first and slightly increased globulin, and afterward a 
marked increase in globulin. 

It is to be noted that this case never had intra-ocular symptoms and 
his blood-pressure was normal. This case occurring in an adult 
showed no increased body or sex development. 

This tumor indented the optic thalmus, but he had no thalmus 
syndrome, which, Ewarts ® states, according to studies by Boussy and 
by Holmes, consist mainly of hemi-ansesthesia, excitant hypeikinesis, 
hemi-loss of deep e(ensibility, slight hemi-ataxia, astereognosis, and 
severe subjective pain on the affected side. Slight hemiplegia, choreic 

*Beix, Howard H.: "Hyperplasia of the Pineal Body," Journal of Nervous 
wnd Menial Diaeaaea, December, 1916, vol. 44, No. 6, p. 481. 

' BvABTS, Abbah B. : " a Comparatiye Study of Cases Showing Thalmio 
Lesions at Autopsy/' Ibid., May, 1917, vol. 45, No. 6, p. 386. 
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and atiietoid movements also occur. It also seems to have soma 
connection witii the emotions. 

According to Bell^ the pineal body reaches its maximnTn growth 
about the sixth year of lif e^ and at the f oorteenth year involution 
takes place. The pineal cells appear to be modified neurologic cells, 
with normal cells in islands nearly surrounded, as a rule, by septsB. 
Case YI. — A Bight Subcortical Temporal Tumor Resembling 
Cerebral Abscess. 

Male, age forty-seven, married, three children well, one feeble- 
minded. Past history negative, except he was knocked unconscious 
for twelve hours whoi twelve years of age. No scar was found. 
He was a commercial salesman and came under observation in Novem- 
ber, 1916. Six months previous he found he could not sell goods as 
well, because he had become dull and stupid. He was thought by 
his physician to have neurasthenia and was sent to the country. He 
did not improve, and about a monliL before he came under observation 
he b^an to have vomiting, vertigo, and headacha His hearing was 
noted to be better at times than at others. There was no history of 
running ear. He had never been unconscious nor had convulsions. 
Examination revealed absent knee-jerks on the right, but present 
and active on the left There was clonus on the left, none on the 
right There was questionable Babinski on the left, none on the 
right His muscle power was weaker on the spastic or left side. His 
abdominal reflexes were absent His elbow-jerks were normaL There 
were no tremors. The patient refused to talk. The blood-pressure 
was 130 systolic 

His right pupil was larger than the left and there was double 
choked disk. His cranial nerves could not otherwise be tested because 
of gradually deepening coma. He had incontinence of both urine and 



His temperature varied from 98® to 100.6®, and his pulse from 
50 to 90. His leucocytes were 11,600 and his polymorphonuclears 
76 per cent A Wassermann reaction on the blood was n^ative, and 
one on the cerebrospinal fluid was also negative. The fluid showed 
10 cells and globulin negativa 

The diagnosis of a right temporal abscess was considered, but 
because of the length of time the symptoms had lasted it was discarded 
in favor of a right subtemporal tumor. In a few days a ri^t deoom- 
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pression was done and the brain found under great preesore^ but 
no tumor was discovered. The patient was put to bed and the symp- 
toms persisted. In three days the operative site was enlarged down- 
ward and also forward and the brain explored^ but no evidence of 
tumor was found. The patient died the day after the second opera- 
tion, and postrmortem examination revealed a temporal subcortical 
tumor 2V2 by 2 inches^ on the right side, under the operative site. 
It was an infiltrating endothelioma. 

Bemarhs. — The reflexes were increai^ on one side and absent on 
the other, and the tumor was found on the side opposite the spasticity. 
As an elevation of temperature occurred at times, the pulse was slow, 
and there was a moderate leucocytosis, the diagnosis of a cerebral 
abscess had to be considered. 

There has been considerable discussion on the subject of differen- 
tial diagnosis between brain tumor and brain abscess. Burr^ says: 
^^ Tumors and abscesses have in the past and will again in die future 
be mistaken for one another, and this iB in the nature of things, for 
both are alike in that they are foreign bodies in the brain.'' And again : 
^^ The diagnosis of abscess depends much more upon the existence 
of symptoms outside the brain, and the fiinding of an adequate cause, 
than it does upon the nervous symptoms.'' Sharpe ^^ states that 60 
per cent of brain abscesses occur in the temporosphenoidal lobe. He 
calls attention to the periodicity of symptoms or intervals of remission 
of Symptoms. 

The diagnosis between tumor and abscess in the temporal region 
in the presence of increased temperature is certainly difScult, but, 
in the author's opinion, if the ears are normal and there is no history 
of running ear in the past, and the patient is suffering from no acute 
infectious disease, and no focal sign of pus can be found elsewhere 
in the body, the diagnosis is in favor of tumor. 

Case VII. — MulUple Tvmors, from Cardnomatous Metastases, 
of the Brain. 

Female, white, married, age fifty-five years. Was first seen Janu- 
ary 11, 1917. The family history was negative. The past history 

*BUBB, Ohab. W.: "A Case of Tumor of the Brain Mistaken for Abscess," 
Univeraity MedioaX Magaaine (University of Pennsylvania), December, 1908. 

^Shabfb, William : ''The Diagnosis and Treatment of Brain Abscess^*' 
The Laryngoscope, March, 1914. 



Digitized by VjOOQIC 



BBAIN TUMOB OF OB80UBB LOCALIZATION 209 

was negative^ efzcept that the left breast was removed for carcinoma 
nine months before. For three months previous to examination she 
had complained of right frontal headache^ witii vomiting and vertigo. 

Her mental reactions were found retarded and she was confused. 
Her station was poor^ her gait unsteady and her knee-jerks exagger- 
ated. There was a slight Babinaki reflex on both sides^ more marked on 
the left There was no clonus. There was incoordination of the lower 
extremities. Her speech was indistinct Her ocular accommodation 
was pooTy while the pupils reacted to light sluggishly and the left 
pupil was dilated. There wad no exophthalmos or nystagmus. She 
c(»nplained of diplopia. An intra-ocular examination was negative 
except for congested veins. There was bilateral paresis of the third 
and fourth nerves. Her other cranial nerves were negative. Her 
pulse was normal and her blood-pressure was 142 systolic 

Both blood and spinal fluid Wassermann reactions were negative. 
There were no cdls in the fluid, and the globulin was negative. Ex- 
amination of urine was n^ative but for a trace of albumin and 
occasional cast 

The diagnosis of a carcinomatous tumor of the brain, unlocalizable, 
was made. The patient died in about a month, and an autopsy revealed 
a brain with multiple metastatic growths from a quarter to three- 
quarters of an inch in diameter. Microscopic examination proved 
these growths to be endotheliomata. There were many of these growths 
in both hemispheres and in various locations (Fig. 9). 

Bemarhs. — ^It happens to be my experience in every case of brain 
or spinal lesion occurring in a person who had ever been operated 
upon for cancer, or who had a known cancer, that the lesion of the 
central nervous system turned out also to be carcinomatous. Of course^ 
this is not invariably so, but in these cases metastasis is a safe guess. 
As this patient had multiple growths in boHi hemispheres, localization 
was impossible. Multiple growths should have been thought of in ihid 
instance, but they were not The bilateral involvement of the third 
and fourth nerves and bilateral Babinski reflex should have indicated 
involvement of both hemispheres. It is notewor&y that there was 
no optic neuritis or choked disk. 

Leving ^^ thinks that metastasis of carcinoma or of sarcoma in the 

'^LiBviNO, Isaac: ''Metastasis of Cancer in the Central Nervous System," 
Journal of Nervous and Menial Diseaeei, June, 1917, vol. 46, No. 6, p. 48. 
Vol. IV, Series 27-a4 
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brain is a camparatiyely rare findings and in this I agree^ bat my 
ezperienoe is tiiat this is not true of the spinal cord. Leving also 
says that carcinomas spread by blood-vessels as well as the lymphatics^ 
and makes the interesting observation that metastasis to the central 
nervous system may give no clinical symptom during its course, be- 
cause it grows by replacing and destroying tissue, so that the combined 
amount of tissue in the skull may not change. This may be true in 
so far as the general signs of increased intracranial pressure are con- 
cerned, and it may be true also in gliomas, but the destroyed brain 
tissue usually gives some paralytic, mental, or cranial nerve evidence 
of its presence. 

Cass VIIL — A Large Left Frontal Tumor of the Motor Area 
Involving the Opposite Hemisphere in a Patient with Atrophy of the 
Bight Arm and Shoulder. 

Male, married, age thirty-seven, teacher, white. First seen May 
27, 1916. The family history was negative. The past history showed 
no serious illnesses except malaria in 1912. The patient was well 
up to five weeks previous to examination, when he began to be 
gradually paralyzed on the right side, the paralysis involving 
the face, first, then the arm, and later the 1^. He had no nausea, 
vomiting, vertigo, or headache. He complained of numbness of the 
right thumb and some of the right forearm. 

His general examination was negative, except his pulse was slightly 
rapid and his complexion was sallow. Urinalysis was negative. His 
blood-pressure was 124 systolic and 82 diastolic His perspiration was 
normaL His blood was morphologically negative, and negative for 
malaria and lead. His blood Wassermann reaction was also negative 

Ifeurologic examination showed partial motor loss in right face, 
arm, and, to a less degree, in the 1^. His gait was slightly hemipl^c 
He had some fibrillary twitching of the muscles of the right side of 
the body. There was a questionable Babinski reflex on the right, but 
none on the left There was no clonus, and the knee-jerics were normaL 
In the right hand there was considerable atrophy affecting the thenar 
and hypothenar musdes, and to some extent in the shoulder muscles, 
especially the trapezius. The right arm was ataxic. Electrical exami- 
nation of the affected musdes of the right arm showed f aradic hyper- 
excitability and partial reaction of degeneration. A fine hand-tremor 
was present on both sides. Sensation to touch, pain, heat, and cold 
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Case VIII. Showing the invasion of the right hemisphere in a large left 
post-frontal tumor of the left hemisphere. 
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Case IX. Photomicrograph of an endothelioma of the temposphe- 
noidal lobe. Note lymph-spaces and arrangement of endothehal cells 
forming around spaces and vessels, als'o strings of fibrous tissue. 
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was everywhere normal. He had very slight aphasia and his speeoh 
was rather mnmbling. 

The pupils were normal in size and shape and reacted to light and 
accommodation. There was slight nystagmus to the right, but no 
diplopia, exophthalmos, or ptosis. The margins of both disks were 
somewhat blurred. There was paresis of the right side of the face, 
nerve-deafness on the right, and the tongue protruded to the right 

Mental examination was negative except for indefinite lapses of 
memory and the fact that he recently became more easily excited than 
usual. 

Examination of his cerebrospinal fluid showed the fluid under 
slightly increased pressure, Wassermann reaction negative, no cells, 
and globulin not increased. It was noted that on the scalp over about 
the location of the arm centre of the left motor cortex there was a 
scar which tiie patient believed had been present from birth. 

The diagnosis of a cyst of the left hemisphere involving liie motor 
area was made. 

The patient was operated on June 26, 1916, and no tumor was 
found. The surgeon and a consulting neurologist formed the opinion 
that his " symptonuJ were due more to a vascular disturbance, an 
obliterative arteritis with secondary oedema, than to a subcortical 
growth ; the latter, however, can not be altogether eliminated," The 
brain at operation was under moderate increased pressure. 

The patient came home and became worse, and during the follow- 
ing September went to Johns Hopkins Hospital and was again operated 
upon over the previous site, and it was reported that " a large sub- 
cortical, infiltrating glioma was found invading about half of the 
left hemisphere." The tumor could not be removed, and the patient 
returned to hier home and died in January, 1917. 

An autopsy was performed and an infiltrating glioma was found 
as large as a small grape-fruit, occupying the middle three-fourths of 
the left hemisphere and extending over to and involving the right 
hemisphere (Figs. 10 and 11). 

Bemarhs. — ^Here we have the case of an enormous brain tumor 
invading both hemispheres without nausea, vomiting, vertigo, head- 
ache, or actual choked disk. There was only some blurring of 
the margin of the disks. There were no distinct organic reflex 
changes. There was atrophy of the right arm and eboulder with 
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fibrillary tremor^ electrical chaiigefi(, and motor weakness^ all indicating 
a lesion of the lower motor neoron type. The question which naturally 
arises is^ Upon what was the diagnosis of brain tumor founded t In 
answer we may say that the diagnosis of brain tumor was made 
because of the gradually extending paralysis of the right side of the 
body, the slight aphasia, the blurring of the margin of the diskd, the 
questionable Babinski, the slight nystagmus to the right, the nenre- 
deafness on the right, the tongue protruding to the right, the cere- 
brospinal fluid being under slightly increased pressure, and the fact 
that there was a scar on the scalp over the left motor area. The 
explanation of the atrophy with fibrillary twitching and electrical 
changes must lie between a separate lesion or a secondary trophic 
influence due to the cerebral neoplasm* Unfortunately the cord could 
not be examined. 

The patient was not seen the last few weeks of his life, and it was 
not ascertained whether his motor symptoms became diplegic or not, 
but from the amount of invasion of the opposite hemisphere it is 
assumed that they must have done fiM>. 

Case IX. — A Bight Temposphenoiddl Tumor of Very Rapid 
Developmentj Which Blocked {he 8ylvi<m Aqueduct, and Extended 
into the Occipital Lobe. 

Male, white, mill hand, age twenty-six, was first seen December 
18, 1916. His family and past history were unimportant. He had 
complained of a pain in the ri^t side of the head, running down 
into the face, for a little over a month. He also had some nausea, 
and twice since this pain began he vomited without cause. He also 
complained of vertigo, and stated that when the headache came on he 
had an imaginary smell of some strong medicine in the right nostril 
only. There were no other subjective sensations. 

His neurologic examination showed a slight Babinski on the 
right side before a lumbar puncture was performed, but none after. 
He also had a suspicion of clonus before the lumbar puncture, but 
none afterward. . There was no paralysis and no ataxia. His muscle 
power and muscle tone were good. His knee, Achilles and elbow- 
jerks were active and equal, and his superficial reflexes were active. 
There was no tongue- or face-tremor, but a fine hand-tremor. His 
speech was negative, except that he was rather deliberate in articula- 
tion. His sensation was normal His pulse varied from 60 to 70. 
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His eye examination revealed doable ehoked disks, greater on the 
right side. There was no ptosis, no nystagmus, no exophthalmoef. 
Examination of his other cranial nerves was negative except for small 
hallucinations, pain over the right side of the f aoe, and diminution of 
bone conduction in the right ear. 

Mental examination diowed all reactions normal except consider- 
able mental hebetude. 

A Wassermann test on the Uood was negative, and a blood smear 
was also negative. The spinal fluid was under increase pressure and 
was negative for globulin, cells negative, Wassermann n^ative. 

The diagnosis of deep-seated temposphenoidal tumor on the right 
side, affecting the imcinate gyrus^ was made. The day after the 
examination tiie patient became comatose ; on the next day, December 
20, 1916, he was operated upon by Dr. C. O. Coleman, who performed 
a right subtemporal decompression and found great incread^ in intra- 
cranial pressure. The patient died on December 21. 

Autop^ was allowed, and the brain showed considerable dilata- 
tion of the left lateral ventricle, the right lateral ventricle apparently 
containing no fluid. On section of the brain we found an infiltrating 
growth about 2^ inches by 1^ inches, extending from the cortex of 
the anterior part of the right occipital lobe downward and forward 
deeply into the region of the midbrain. The growth had blocked the 
Sylvian aqueduct and could not have been removed by operation. The 
tumor was reported by the pathologist to be an endothelioma (Fig. 12). 

Bemarhs. — The localization of this growth in the tempoq>henoidal 
region involving the uncinate gyrus was made chiefly because of the 
presence of hallucinations of smell, coupled with the slight cranial 
nerve involvement and absence of other localizing signs. The growth, 
in reality, involved both the temporal and somewhat the occipital lobes. 
The hallucinations of smell were due to neighborhood pressure rather 
than direct pressure on the uncinate gyrus. 

It is also worthy of note that a lumbar puncture may change 
organic signs — a fact to which I have seen no reference in the litera- 
ture. This observation has also been made in other cases. In one 
instance a child with very diminished knee-jerks and a flexor plantar 
reflex developed, within twenty-four hours after the removal of 20 
Cc. of fluid, active knee-jerks and a Babinski reflex on the left side. 
The fact that this growth blocked the Sylvian aqueduct probably 
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aocoimted for the rapid development of the symptoms, as well as tihe 
increased fluid in the left hemisphere. It should be noted that the 
dilated lateral ventricle was on the side opposite the lesion, and that 
the ventricle on that side was blocked. 

It is interesting to note that facial pain in this case was a prominent 
feature, as it was in Case V, and was probably due to pressure-irrita- 
tion on the gasserian ganglion. 

Case X. — A Tumor of the Left Pontocerebellar Angle, with Bir 
y lateral Loss of the Sense of Smell and Diminution of the Sense of 
Taste. 

Female, single, twenty-three years of age, seen in April, 1911.^^ 
The patient never had a serious illness until whooping-cou^ four 
years before, after which she began to have severe pain in the back 
of the neck and nausea. During the previous year this pain had been 
more severe and was accompanied by vomiting. There were short 
periodEt of loss of vision during exacerbations of the headacha The 
patient had always been more or less quick-tempered and emotional, 
and had alternations of depression and of elevation of spirits. 

When questioned she complained of pain at the junction of the 
neck and skull, of coccygodynia, of aching in the limbs, of a queer 
feeling in the left ear, of periods of blindness lasting a minute or so, 
of trembling in die left arm, of disturbance of the sense of taste and 
smell, of sli^t difficulty in walking, of lost energy, of vertigo, of poor 
sleep, of variable memory, and of constipated bowels. She had never 
had convulsions or unconsciousness. 

Upon examination it was found that her pupils were dilated, but 
reacted fairly well to light and accommodation ; that she had nystagmus 
in all direction^; that her vision fields were roughly good; that both 
optic nerves showed evidence of neuritis with beginning atrophy, and 
that there was no hemianopia. There was loss of smell on both sides, 
great diminution in the sense of taste, and paralysis of the left recur- 
rent laryngeal nerve. She was deaf in the left ear, but could hear well 
in the right When a pencil was put in the left hand between the 
fingere( her forearm would go into a clonic rotary spasm and the 
pencil was thrown out The left nasolabial fold was greater than the 
right She held her head inclined slightly to the left shoulder. Her 

"TCJOKEB, Bevkbext R.: Old Dominion Joumai of Medicine and Surgery, 
vol. ziii. No. 6, December, 1911. 
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tongoe protnided straight, and senaatioa to tooch over the face was 
noimaL Sensation of the jduLrynz on the left side was ahnost com- 
pletely losty but was normal on the right side. Motion of the soft 
palate was good on both sides, articulation was good, and there was 
no drawling, but some hoarseness of speech. 

Her knee-jerks were sli^tly exaggerated, bat equal on both sides ; 
her station was unsteady with eyes opened or closed, and she staggered 
to either side in walking. Turning quickly gave her vertigo. She 
wa£( unable to stand on one foot at a time. Her grip was normal in 
each hand. Sensation to touch was good. There was no astereognosis. 
There was incoordination of both upper extremitieB. There was slight 
attempt at ankle clonus on the right side, but there was no Babinski 
sign on either side. Her blood-pressure was 118, pulse 100, and 
temperature noimaL Her urine wa£( examined and found to be nor- 
mal, except for an excess of phosphates. 

The first, second, fifth, seventh, ei^th and ninth, and possibly the 
tenth, nerves were more or less affected. 

The diagnofiiis of a tumor of liie pontocerebellar angle on the left 
side was made, and on May 1, 1911, she was operated on by Dr. 
Harvey Cushing, who wrote: " It was an unu£(ually difficult case, 
owing to a very hi^-lying lesion. The growth was the usual circum- 
scribed endothelioma of the angle, and, as they are benign, the mere 
leaving of some fragments of tiie tumor in dtu does not necessarily 
mean that there will be any prompt recurrence of symptoms, although 
it is possible that a second performance may be necessitated in time.'' 

January 16, 1917, nearly six years later, the following letter was 
received from her father: ^^ Her si^t, hearing, and sense of taste 
and smell are all gone on the left side. She sees badly out of the 
right eye, but can read very large print She has no headaches and 
her general health is good. She has never been able to rtand alone, but 
walks from room to room with support. She can not lift a glass of 
water with her left hand or step surely with her left foot." 

Remarks. — ^It is not infrequent for a brain tumor to follow an 
acute infectious disease, just as it is not uncommon for one to follow a 
blow on liie head. In this case the symptoms were dated back to 
whoopingKX>ugh. Her symptoms at first somewhat resembled 
migraine, except the pain was occipital, bilateral, aod occurred in 
exacerbations rather than in periodic attacks. 
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This patient also gave a history of cyclothymia (manic-depressive 
psychosis), but this antedated, and was evidently independent of, 
her brain tumor. 

A remarkable fact in this case is that there were bilateral loss of 
the sense of smell and bilateral diminution of the sense of taste. The 
sense of smell returned after the operation. The author can not 
account for these symptoms occurring in a cerebellar pontile growth. 
It is also worthy to note that the sixth nerve was not affected. 

The multiple cranial nerve involvement ruled out a strictly cere- 
bellar growth. Weisenberg and Work " have stated that " the pres- 
ence of cranial nerve symptoms, as the seventh, sixth, fifth, ninth, 
tenth, or twelfth, indicates that the lesion is extracerebellar.'' 

An operation, which at least gave her relief from pain and nausea, 
returned her sense of smell, and preserved her intelligence, was highly 
ju£rtdfiabla 

Case XL — A Bight Subcortical Cystic Tumor Resembling Corti- 
cal Hem^orrhage, Irwolvirig the Motor and Sensory Areas, Operated on 
with Recovery. 

White, male, age nineteen, pupil, seen June 22, 1915. Family 
history negativa The past history revealed that he was thrown from 
a horse when four years old and was unconscious for one-half hour. 

The first he knew of his present trouble was three weeks before he 
came under observation, when it was noted that he gradually loe(t 
power in the left side of his face, then his left arm, and in a week his 
left leg. For two wedm he had severe headache and complained of 
failing sight There was no nausea, vomiting, or vertigo. 

Examination revealed moderate optic neuritis and possibly some 
atrophy, no exophthalmos, weakness of the seventh and twelfth nerves, 
slight paresis of the left third and lessened E(ensation in the distribu- 
tion of tiie left fifth. The patient also had a Babinski on the left 
and general densory and motor loss on the left face and left arm and 
leg. There was no aphasia. The left knee-jerk was exaggerated. 
His gait was hemiplegia His sphincters were normal. 

Mental examination showed only hebetude and poor memory. 

^Weisenbebo, T. H., and Wobx, P.: ''The Diagnosis of Tumors in the 
Posterior Cerebral Fossa," Jwi/mal of the Am^rioan Medical A$$ooiatu>n, October 
16, 1916, vol. 65, p. 1346. 
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His bIood-pr6B6nre was 130 sydtolio and 80 diastolio. Examina- 
tion of his blood was negativa His cerebrospinal fluid was under 
greatly increased pressure, but the Wassermann, cell count, and 
globulin were negativa 

The diagnosis of a rapidly growing tumor in the right hemisphere, 
catching the motor and sensory radiation between the cerebral cortex 
and the internal capsule, wa£( mada 

The patient was operated upon by Dr. Chas. H. Frazier, July 2, 
1916, who reported: "In accordance with the symptomatology, we 
opened the skull, to expose the right motor and parietal r^on, aad 
there found the lesion, which, I believe, is a cystic glioma. The 
postcentral convolution was pale and of a yellowish color, and palpa- 
tion over it detected fluctuation. TTpon dividing the cortex, an under^ 
lying cyst, containing a considerable quantity of straw-colored fluid, 
was revealed. A portion of the cortex was removed for microscopic 
examination, and the fluid, also, for examination. The microscopic 
appearance was that of a cyrtic glioma.'^ A later pathologic report 
confirmed the diagnosis. 

The patient made a good recovery, and on examination October 
27, 1916, the following notes were made: "Feels well, memory 
normal, sensation normal, slight weakness of right wrist, left knee- 
jerk slightly exaggerated, right normal, and there was no clonus or 
Babinski. Eye examination was negative, including normal disks. 
There was no ataxia, no tremors, no weakness of the faca'' 

Eeexamination in October, 1916, was entirely negative, and the 
young man has been working steadily as derk for over a year. Sep- 
tember, 1917, the young man was still welL 

Bemarks. — ^This case began with gradual motor involvement of the 
left side of the body. The cranial nerve erymptoms came on rapidly, 
and the patient was operated upon and the growth removed within 
five weeks after the first sympt<nns were manifested. Although the 
growth was rapid and the cerebrospinal pressure increased, there was 
no vomiting or vertigo and the blood-presfiTure was normal. His 
recovery was prompt and complete. 

The onset of this case made one think of a cortical hemorrhage, 
for within less than two weeks he was markedly hemiplegia However, 
the normal blood-pressure, n^ative Wassermann, and absence of 
history of immediate injury were against the diagnosis of hemorrhage. 
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Cask XII. — A Tvanor of the Pontocerebdlar Angle wUk hut Few 
Cramal Nerve Symptoms, Attached to {he Pons cmd Indenting the 
Under Surface of the Cerebellum. 

White^ malOy age thirteen^ was first seen October 29^ 1913. The 
family history was negative. The past history was negative, except 
that a year previous to examination this patient had a fall from a 
horizontal bar^ struck the back of his head, and was dazed for a 
few minutes. Six weeks before he came under observation his adenoids 
and tonsils were removed, and this operation was followed in a few 
days by paralysis of the right external rectus, and this, in turn, in 
a week, by paresis of the left external rectus. Shortly afterward he 
began to have nausea, vomiting, vertigo, and frontal headache. There 
were also numbness and tingling of the left arm and 1^. His tempera- 
ture and pulse were normal. 

Examination revealed poor station with lurching to the left, and 
unsteady gait with lurching also to the left. The knee-jeriEd were 
exaggerated, but greater on the left. The elbow-jerks were exagger- 
ated. The abdominal reflexes were diminished. Babinski and clonus 
were present, bolh more marked on the left There were marked 
ataxia and incoordination. There were no tremors. Speech and sensa- 
tion were normal. The patient was myopic. His pupils reacted to 
light and accommodation, he could not converge, and he had slight 
ptosis, more marked on the left Marked nystagmus was present in 
the left. His fundi were negative. His eyes were examined again just 
before operation by Doctor HoUoway, of Philadelphia, who reported 
he had no papilloedema. There was no exophthalmos and no hemi- 
anopia. His cranial nerves were negative, except for weakness of 
both external recti, ptosis, and eighth nerve deafness on tiie left 

Examination of the urine was negative. A differential blood count 
wafi( negative. A Wassermann reaction, globulin estimation, and cell 
count on the cerebrospinal fluid were negative. The fluid was under 
increased pressure. His mentality appeared entirely normal. A 
radiograph of his skull was negative. His blood-pressure was normal. 

The diagnosis of a tumor in or near the pontocerebellar angle was 
made. He was liiought by his physician to have some form of menin- 
gitis, and thii^ diagnosis was thought more probable than a tumor by 
a consultant from a distance. 

On [N'ovember 10, 1918, he was operated on by Dr. Charles H. 
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Frazier and an attempt was made to expose the pontocerebellar angle. 
The bo/a condition became bad and the operation had to be discon- 
tinued. The patient died the next day. The following is the post* 
mortem report: 

^' By dividing the cord just below the medulla, we were able to 
displace the hemisphere sufficdently to secure an excellent exposure 
of the cerebellar pontile space, and here a tumor was found of con- 
siderable dimensions, of jelly-like consistency, and of a dead-white 
color, precisely like that of the white matter of the brain, beginning 
at its outer margin about the level of the posterior lacerated foramen, 
where it passed directly on the ninth, tenth, and eleventh nerves, which 
leave the skull at that point From this point it extended inward and 
was attached to the pons. The seventh and ei^th nerves passed over 
and were put on the stretch by the tumor. The tumor had made 
by pressure a depression on the surface of the cerebellum immediately 
adjacent to it It had not infiltrated either cerebellar hemispheres. 
Line of demarcation could be clearly seen between the twa One could 
sweep the finger around the tumor on all sides except the point at 
which it seemed firmly attached to the pons. From the surgical point 
of view the tumor would be classified as inoperable. Even at the post- 
mortem examination it could not be removed in its entirety, but only 
f ragmentarily, on account of its soft, jelly-like consifi(tency and absence 
of a definite capsule.'' 

Microscopic examination showed the tumor to be a glioma. Patho- 
logic report from the University of Pennsylvania Hospital is as fol- 
lows: ^^ The size of the part of the tumor removed was 4X3X2 
Cm. Microscopically, the tissue is seen to consist of a fine-fibrillar 
stroma containing large numbers of round pr oval cells with clear-cut, 
deeply staining nuclei and c(Hnparatively little cytoplasnL In addi- 
tion, there are scattered here and there a few much larger cells having 
a good-sized nuclei and large, somewhat stellate or irregular cell 
body wbich takes the eosin stain« Throu^out the stroma are large 
capillary vessels and a few areas of hemorrhage.'' 

Bemarhs. — ^As this tumor was attached to the pons, it is fair to 
agsnme that it originated from pontine tissue. It is important to note 
that choked disk never appeared. In fact, the cranial nerve symptoms 
in tiiis case were confined to two, the sixth and the eighth, altiiough at 
post-mortem examination the tomor was noted to rest on the ninth. 
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tenth, and eleventh nerves and that the seventh and eighth were 
stretched over it The fact of the slight cranial nerve involveznent 
made the diagnosis difficult. Another confusing symptom was that 
the headache was frontal The ataxia and nystagmus, and sixth and 
eighth nerve paresis, however, were thought sufficient to put the 
localization in the pontocerebellar angle. The symptoms were rapid 
in development and seemed to have some relaticm to a blow on the 
head a year before. 

Just what relation, if any, the operation for removal of tiie tonsils 
and adenoids had to this case it is impossible to say. 

Case XIIL — A Tumor of the Bight PontocereheUar Angle Which 
Had Been Mistaken for the Cerebelhbulbar Type of Poliomyelitis. 

Seen. June 27, 1916, white, age five and one-half years. The 
family and past history were n^ativa 

This boy was always in good health until about eight weeks before 
he came under observation, when he fell from a sofa and struck his 
head on a toy iron train of cars. There was no scar on the head 
to show the injury. This fall was followed by an attack of vomiting 
and other digestive disturbances, and from time to time since he had 
had general headache and vomiting. Sometimes this vomiting was 
thought to be due to his food or medicine, at other times it was 
without cause. He had no vertigo. About two or three weeks after 
the accident it was noticed that his eyes were not straight, that he 
had some difficulty in walking, and that tlie right side of his face 
drooped. 

At the time of the first examination he had right facial palsy, 
decided paresis^ of the ri^t sixth nerve, poor station, questionable 
Babinski on the left, sli^t ataxia in gait, no clonus, exaggerated knee- 
and elbow-jerks, diplopia, and some nystagmoid jerkings, but no true 
nystagmus. 

He was se^i again on June 80 and the Babinski sign was prominent 
on the left and there was an attempt at clonus on the left There was 
no astereognosis. His gait had not improved. His ears were exam- 
ined by Doctor White, who reported that there was no eighth nerve 
involvement. His fundi were normal except for some venous 
congestion. 

He was seen again on July 7. The gait was decidedly cerebellar 
in character and there was more marked ataxia. He had vomited 
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once or twice without cause* 'No vertigo had developed. His station 
was worse and he had developed considerable deafness in the right 
ear. The motor portion of the fifth nerve was sli^tly weak on the 
right 

Wassermann reaction was n^ative on the blood and cerebrospinal 
flnid. A cell count and globulin were also negative on the cerebrospinal 
fluid. 

In view of the history of headache and v<mutingy the involvement 
of the fifthy sizthy seventh, and eighth nerves on l^e right, and his 
ataxia, a diagnosis of a ri^t-dded pontocerebellar angle growth was 
made. 

The boy was sent to Philadelphia for operation, but the consulting 
neurologist did not agree in the diagnosis and wrote, July 12, 1916 : 
^^ The question natarally arising in this case is as to whether he has a 
cerebellopontile neoplasm or some other form of destructive disease 
involving his cerebellum, pons, and oblongata. His present condition 
seems to have been ushered in by an acute attack some six weeks ago. 
This had the features of an acidosis with constipation, vomiting, etc., 
and probably some fever, but I could not get any record of this. My 
own conviction is that the child had about this time an attack of 
acute poliomyelitis of the cerebellobulbar type — and a favorable 
prognosis was given." 

Later the diagnosis of a pontocerebellar angle growth was con- 
curred in, especially after a Bar&ny test, and the child was operated on 
August 8, 1916. The operative notes were as follows : "A suboccipital 
craniectomy was done on the right sida Upon opening the dura 
the cerebellum bulged considerably. Examination of the right 
cerebellopontile angle showed that there was probably a tumor over 
which certain of the nerves were stretched. The view was not entirely 
clear and I deemed it inadvisable to go further. Accordingly the ex- 
ternal wound was closed in the usual manner." The consulting neurol- 
ogist wrote that he had changed his diagnosis to pontocerebellar angle 
tumor, and that he had seen the tumor in this location at the operation. 

Another operative attempt was made August 21, 1916, but nothing 
definite was shown except the signs of increased intracranial pressure. 

The child returned to Richmond and gradually grew worse. A 
cerebral hernia appeared in the right suboccipital region about three 
inches in diameter and elevated about an inch. Vomiting occurred 
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repeatedly, headache was severe, vertigo never appeared, the disks 
remained dear, the paralytic symptoms and ataxia noted before the 
operation persisted, but with greater intensity. On ITovember 29, 
1916, he died, evidently from a cerebeUopontile tumor. Unfortunately 
an autopsy was refused. 

Remarks. — ^This was a much-discussed case. The rapid develop- 
ment of symptoms, the fact that the patient had acidosis and a stomach 
upset, and that his illness occurred during the epidemic of polio- 
myelitis in 'New York led eteveral eminent j^ysicians to believe that 
the case was one of the cerebellobulbar type of poliomyelitis. 

Among the reasons why the diagnosis of pontocerebellar angle 
tumor was adhered to by us were the persistent headache and vomiting, 
the fact that the cranial nerves became involved one after another, 
and that the boy became progressively worse instead of better, as he 
probably would have done in poliomyelitis. In poliomyelitis the 
maximum of damage is done at first and there is a tendency toward 
improvement 

This is another case in whidi there were no signs of optic nerve 
involvement even to the end. The history of a blow (m the head at 
the onset of the symptoms is also interesting. 

Case XIV. — A Tumor of the Bight Postcentral Frontal Region 
Resembling a Cerebral Abscess. 

Age fifty-six, married, had six children, was seen first May 28, 
1917. 

The patient was referred as a case of paresis. His family history 
was negative. His past history showed nothing of importance except 
the history of podisible grippe five months previous, and since that he 
had a slight afternoon temperature. He had no history of running 
ear, and a radiograph gave no sign of middle-ear trouble. 

The patient had been constipated and had lost ten pounds in three 
weeks, although his appetite was voracious. There was no nausea, 
vomiting, vertigo, or headache. His sleep had been poor. Examina- 
tion showed that he had an occasional clonic trembling of the left 
1^. He also had some tongue-tremor. His knee-jerks were exagger- 
ated. He had a double Babin8(ki, equal on both sides, but no clonus 
and no ataxia. His elbow-jerks were normal. He had considerable 
general muscular rigidity. His pupils were sluggish, but reacted to 
light and were normal in shape and size. There was no nystagmus. 
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ezophliialmos, or ptosis. SUs pronunciation wad normal, but his 
speech was slow and he showed a tendency to repeat what he said. 
His memory was poor and he was nervous and confused. 

Examination of his eyes by Doctor Wright revealed blurring 
of the nasal half of both disks. Examination of the urine was nega- 
tive. An X-ray examination of his skull showed that the pituitary 
fossa was flattened, but there was nothing to indicate the presence of 
abscess or tumor. 

The blood-pressure averaged about 150. The cerebrospinal fluid 
was under considerably increased pressure. The cell count, globulin, 
and Wassermann reaction on this fluid were negative. A Wasser- 
mann on his blood was also negative. Examination of his blood 
showed 3000 leucocytefii, a negative smear for malaria, and polymor- 
phonuclears 80 per cent His pulse-rate was between 80 and 100, 
and his temperature between 98 and 100.5^ F. 

The diagnosis was made of either an abscess or a tumor in the 
ri^t temposphenoidal regicm. The patient was operated on by 
Dr. C. C. Coleman on June 10, 1917, who performed a right sub- 
temporal decompression and found his brain under very considerable 
pressura The veinfi( were distended and the dura looked darker than 
usuaL Upon opening the dura the brain herniated. The brain was 
needled, but no abscess was found, nor was there any increased resis- 
tance which mi^t indicate a tumor. 

The patient died several days after the operation, and autopsy 
revealed a tumor in the right frontal region just posterior to the 
centre. This growth was about 1% inches in diameter, soft in con- 
sistency, and was a glioma, 

Bemwrlcs. — This case presents many features of considerable 
interest In the first place, the tongue- and face-tremor, mental con- 
fusion, and increase in muscle-tone looked something like paresis. 
The question of paresis, however, was discarded at the first examina- 
tion and he was not seriologically luetic. 

The fact that the patient had a marked tremor of the left leg and 
slight tremors ebewhere, with muscular rigidity, made one think of 
paralysis agitans. Hiis, however, was discarded as soon as the pres- 
ence of organic dymptoms like the Babinski sign and eye changes 
were found* 

The fact tiiat he had daily elevation of temperature and the history 
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of the symptoms b^gmning with soooie acute infectioas conditioii^ 
thou^t by his wife to be grippe, combined with his brain-praesore 
symptoms, made brain abscess a consideration. 

The diagnosis then lay between a cerebral abscess and cerebral 
tumor, with the possibilities in favor of abscess. The location was 
thought to be temposphenoidal because of the few reflex and the 
paralytic changes present. A frontal growth, however, should have 
been thought of in view of the mental symptoms and the increase in 
musde-tone, to which Mills recently called attention. 

This case is also interesting because of the fact that there was no 
nausea, vomiting, vertigo, headache^ or true choked disk present at 
any time during the course of the condition. His fundi showed only 
a blurring of the nasal halves of the disks. His temperature may 
have been due to some low-grade pulmonary affection. Unfortunately 
permission could be obtained only to make a post-mortem examination 
of l^e head. 

Case XV. — A Tumor of the Superior Surface of the Cerebellum 
in Which the Diagnosis of Acute Hydrocephalus Had to he Excluded, 

White, male, age eight years, first seen June 17, 1917. The family 
history was negative, except tiiat he lost one brother three days old, 
cause unknown, and one sister six months old, cause unknown. 

The past history was negative, except for diphtheria when two 
years of age. 

The present illness, so far as parents knew, began three weeks 
before the patient came under observation. The child was playing 
and his head became caught in a well top. The blow was not violent, 
but there was considerable pressure on the back part of the head for 
a few moments. After this he complained of pain in the back part 
of the head, and after about a week began to vomit at intervals. In 
a few days after he had vertigo and malaise, and in about a week 
more be went to bed, chiefly because of increased vertigo, vomiting, 
and drowsiness. 

Upon examination the boy was found to be well nourished, and his 
gait was unsteady, but not otherwise peculiar. He had some stoma- 
titis. The child's head was large and the forehead prominent, but 
this was said to be a family characteristic. His superficial reflexes 
were normal, his knee-jerks were diminished, there was no clonus and 
no Babinski, but sli^t double Kemig's sign was present The 
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Case XV. Photomicrograph of a gliosarcoma on the superior surface of 
the cerebellum. Note round and spindle-shaped cells, irregularly shaped 
nuclei, and mitotic figures in large numbers. Vascular stroma to left and 
in right upper segment. 
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abdominal musclar were a little rigid. There was some ataxia and 
^^ overreaohing '^ of both the left upper and lower extremities. The 
tongue protruded slightly to the left, which, except for his slight optic 
nerve involvement, constituted his only cranial nerve symptoms. 
There was considerable hyperefensitiveness of the feet and also of the 
deep muscles of the 1^ and thiols. There was no increase of 
musde-tona The spine was straight and not rigid. 

The pupils reacted to light and accommodation, and there was no 
nystagmus, ptosis, diplopia, or exophthalmos. An intra-ocular exam- 
ination by Doctor Bowen showed a number of small hemorrhages in 
the retinsB of both eyes, slight papillitis, and veind which were enlarged 
and tortuous. 

Blood examination showed 8100 leucocytes and 81 per cent poly- 
morphonuclears. Hie urinalysis was negative. A lumbar puncture 
was performed and 22 Cc. of fluid under pressure was withdrawn. 
This fluid gave a negative Wassermann reaction and also was negative 
for globulin and cell count. It was also bacteriologically n^ative. 

After the lumbar puncture Babinski sign appeared on the left 
side for a few days, then disappeared. The mental coadition of the 
child brightened up so much after this puncture that the parents 
thought he was getting welL In a few days, however, drowsiness, 
vertigo^ and vomiting returned. 

A we^ after he came under observation Dr. C. O. Coleman per- 
formed a right subtemporal decompression. He found the brain 
congested and the dura tense, and he relieved the patient of a great 
quantity of cerebrospinal fluid. This decompression was done pre- 
liminary to an occipital operation which was to have been performed 
in about a week. 

The boy did well for thirty-six hours after operation and then died 
suddenly of medullary failure, which was ihou^t to be due to a shift 
in the position of the tumor. 

At autopsy a large gliosarcoma, 2Vz X 2 X 1^ inches, was found 
on the posterior-superior aspect of the cerebellum, attached to and 
slightly invading the cerebellar cortex, especially on the right 
(Kg. 18). 

Remarks. — This case is of interest mainly because the boy was a 

healthy country lad who showed no qonptoms of any illness until 

after a slight injury to the back of the head just one month previous 

to his death. This might make one expect to find an hsematoma, but 

Vco^ IV, Series 27—15 
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instead there was a laige^ soft, white glio(E(aTComa with no evidence 
of hemorrhagic origin (Fig. 14). 

One of tiie consultants thought that the diagnosis was acute hydro- 
cephalus, as deetoribed by Oppenheim and others. The fact that his 
head was larger than normal and his forehead more prominent was 
thought by him to be a predisposing factor to an acute traumatio 
hydrocephalus from his blow on the back of the head. However, Ibe 
diagnosis of a cerebellar growth was persisted in. 

OBNBSAI« DIBOUSSION OF THIS OBOUP OF OASES 

In the consideration of some of the symptoms occurring in brain 
tumors it mi^t be well to call attenticm to a few recent observations 
which have been made. Weidenberg ^^ states that irritation of the 
roots of the glossopharyngeus may simulate tic-douloureux. In several 
of these cases pain in the face was a prominent feature^ but the author 
attributes it, in these instances, radier to fifth-nerve irritation than 
to gloeteopharyngeal. Because choked disk may occur in chronic 
nephritis this condition may be confused at timeef with brain tumor. 
The author has no case in point in this series. Exophthalmos may 
occur from brain tumor, but tibere was only one of these cases 
(CaMe I) in which ezophtiialmos was present Frazier,^^ in speaking 
of hydrocephalus in comparison to brain tumor, says, ^' while the 
masking of symptoms is a matter of not uncommon experience, the 
mimicry of tumor by hydrocephalic conditions is not unusual." Case 
XV illustrates this point De Schweinitz and HoUoway ^^ call atten- 
tion to the frequency of scotomas in lesions of tibe pituitary body. 
Scotoma was not present, so far as known, in the two cases affecting 
the pituitary of thief series. Cushing and Heuer ^^ have written inter- 
estingly of the vision field in brain tumor conditions, and state that, 
out of 125 casefit in which perimetic observations were made, 63 

^ WsiSENBEBG : Same reference as 2. 

tf Frazdeb: Same reference as 1. 

^DBSoHWsnnrz, G. E., and Hollowat, G. B.: ''A Clinical Commnnication 
on Certain Visual-field Defects in Hypophysis IMsease, with Special Beferenoe to 
Sootomas,** Journal of the Amerioan Medical A$$ooiaHon, September 21, 1912, 
▼oL 69, p. 1041. 

"CusHHro, Hab?et, and Heusb, O. J.: "Distortions of the Visual Fields 
in Cases of Brain Tumor," Journal of the Amerioon Medical Aeeociation, July 
15, 1911, VOL 67, p. 200. 
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showed simple color interlaciiig or inversion^ with more or less con- 
striction of the field boundaries, and in ten of these dyschromatopsia 
either actually preceded any recognizable ophthalmoscopic change in 
the eye-grounds or accompanied incipient stages of choked disk. While 
several of the cases reported showed disturbance of llie visual field, 
but few perimetic observations were made. This was chiefly due to 
the fact that accurate charts could not be made because of the mental 
ccmfusion of the patients. 

The study of the cases presented showed that the blood-pressure 
was not increased because of increased intracranial pressure in a single 
instance. The highest blood-pressure noted was 150 systolic, and this 
in a man fifty-six years of age (Case XIV). 

Lumbar puncture was performed on all of these cases, and on 
some of them several times, and the chief effect noted was leseltoing 
in the severity of the symptoms. The spinal fluid pressure was 
thought to be increafi(ed in each instance. The globulin reaction was 
increased without evidence of syphilis in Cases I and YI, and there 
was an increased cell coimt (22) in Case VI. 

The apparent rapidity of the growth of these tumors is striking. 
There was, on the average, about four months between the first symp- 
toms complained of and the time the patient was brought for diagnosis, 
and about five months from the first symptoms to the time of opera- 
tion, and those who died, with the exception of Case III, died shortly 
after operation. In one case (XV) there was only three weeksf 
between the first symptoms and diagnosis, and a month between the 
first symptoms and death. 

The instance of injury is so striking at times that, to the author's 
mind, there must be some relation between brain trauma and brain 
tumor in certain cases. We know that a relationship frequently 
existed between injury and carcinoma of the breast and elsewhere, and 
also, at times, between injury to bone and sarcoma. The relationship 
between brain trauma and brain tumor was carefully studied in each 
of these cases. In Cases XIII and XV the first symptom almost 
immediately followed a head injury, and both of these were children. 
In Case XII, another child, there was a head blow one year before 
symptoms. In Case III there waK an injury two years previous, and 
in Case XI there was an injury, after which the patient was uncon- 
scious for thirty minutes, four years previous to the first symptoms. 
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In Case VI there was a severe remote head injury. It is interesting 
to note that in eadi incftanoe in which, when an injury was closely 
followed by a brain tumor, as in Cases m, XI, XII, XIII, and 
XV, the growth was found to be a glioma. 

There is a definite relationship at times between brain tumor and 
infectious disease. Case I seemed to follow appendicitis, Case IV 
had syj^ilis. Case VII carcinoma. Case X was thought to follow 
whooping-cough, and Case XIV Efome unknown infeotioru Only in 
Cases V, VIII, and IX was tiiere no instance of injury or disease. 

The question of the value of radiography in brain tumor diagnosis 
is answered, in tibe study of these cases, by the statement that it 
proved valuable in Cases I and II, showing a deformed sella turcica ; 
in Gatie V by showing a calcified area in the tumor substance, and in 
Case XV by showing a thinning of the skuU, especially in the occipital 
region, which was thought and proved to be indicative of tumor. 
The only other case in which an X-ray was taken was Case XIV, 
and these plates were negative. It seems significant that in four out 
of five selected cases for radiography the X-ray was helpful to 
diagnosis. 

Lumbar puncture, ventricular puncture, or decompression will 
give relief from headache. Headache was present in thirteen cases 
and absent in two. It had localizing value in Cases I, III, IX, 
and X, and was at the opposite pole of the brain in Case XIL 

Vomiting was present in ten cases^ absent in five. 

Vertigo was present in nine cases, absent in five, and not recorded 
in one. 

Choked disk or optic neuritis was present in eight cases, absent in 
six cases, and doubtful in one (Case VII). In most of the eight cases 
in which it was present it was a very late manifestation. Exoph- 
thalmos was present in only one case of this series. 

In Cases Vill and XIV there was no headache, vomiting, or 
vertigo, and slight blurring of the disks was a late symptom. In 
Case II there was no vomiting, vertigo, choked disk, or neuritis — 
only general headache. 

In Cases I and VIII both hemispheres were invaded by the same 
tumor, and in Case VII the tumors were multiple and in both hemi- 
spheres, while in Case IV there was a tumor in one hemisphere 
and a hemonbage in the other. 
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An devation of temperature may be ccmfoaiBg in brain tmnor 
and make one think of abecess, as in Case XIV. When it ocoors it 
may be evidence of infection elsewhera 

The large size of some of these tumors is noteworthy, as Cases I, 
in, and VIII. 

In cases of brain tumor involving the motor area, as in Cases 
IV, Vni, and XI, the mode of involvement wacr a gradual extension 
from one centre to another, and not the more or less rapid diffused 
hemiplegia se^i in cerebral hemorrhage or thrombus. 

Another point of interest is that syphilis may exist and still have 
no known relation to a brain tumor, as in Case IV. 

In each of these cases the ante-mortem diagnosis of brain tumor 
was made, except in Case XIV, in which the diagnosis was made of 
either a tumor or an abscess. The location was correctly diagnosed 
before operation in Cases I, II, HI, V, VI, VIII, IX, X, XI, XII, 
XIII, and XV, with two modifications — in Case V the fact that the 
tumor was pineal in origin was not thought of and in Case XV the 
tumor was thought to be on the inferior surface of the cerebellum and 
was found to be on tiie superior surface. 

In Case IV the tumor was found to be in the opposite hemisphere, 
but there, was a hemorrhage where the tumor was thou^t to be. In 
Case VII the multiple growths were thou^t to be a single frontal 
tumor, and in Case XIV a frontal growth was thought to be 
temposphenoidaL 

The question — ^Is operation justifiable f — may be answered in 
these cases by the fact that Case XI made a complete recovery ; Case 
II might have recovered had she not committed suicide; Case X, 
although mndi disabled, has lived six years in comparative comfort; 
Case in lived a year or more in comfort after an operation. 

In some gliomas there may be a more or less distinct line of 
demarcation, although in these tumors the brain substance d^enerates 
and the d^eneration spreads by continuity. It may be that in the 
future cauterization as well as excision of the affected area will be 
considered justifiable in the operative treatment of gliomas. The use 
of radium is advocated by soma 

An interesting theory has been advanced, that perverted ductless 
gland secretion may have a stimulating effect on the growth of 
neoplasms, and, on the other hand, that endocrine therapy in specific 
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ingtanceB may have an inhibitory eflFect on these growths. At present, 
however, this seems visionary. 

From the study of these cases we are led to the following 
eondnsicms: 

1. Brain tumors may resemble various organic and functional 
conditions. 

2. Brain tumors do not of themselves affect the blood-pressure. 

3. Lumbar puncture, when carefully performed, is not a dan- 
gerous procedure in brain tumor cae(es. 

4. Bapidity in the development of symptoms does not mitigate 
against the diagnosis of brain tumor. 

5. There is at times an apparent relation between head injury or 
infectious disease and the development of brain tumor. 

6. Badiography is of value, in some cases, in brain tumor diag- 
nosis and localization. 

7. Any or all of the so-called cardinal symptoms — headache, 
vomiting, vertigo^ and optic neuritis — ^may be absent in brain tumors. 

8. A brain tumor may invade the tissue of the opposite 
hemisphere. 

9. Brain tumors may attain great size without many manifesta- 
tions of increased intracranial pressure. 

10. The finding of a positive Wassermann reaction does not neces- 
sarily mean that a tumor is gummatous. 

11. The globulin content in the cerebrospinal fluid usually is not 
increased in the presence of brain tumor, but may be. 

12. Operative intervention directed toward the removal of the 
growth is justifiable in most cases of brain tumor and offers the only 
hope of permanent relief. 

13. It is probable that, when a tumor of the brain follows an 
injury, pathologically it will be found to be a glioma. 
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In this study only primary tomors of the heart will be considered ; 
the secondary growths of that viscas, being of lesser interest, will not 
be referred ta I have been able to collect 55 cases from the Utera- 
tore which are clearly authentic, but I have intentionally omitted the 
cases of sarcoma reported by Hoffenroth, Birdch-Hirschfeld, Weiss, 
and Azzurini, and two cases of fibromyzoma attributed to Jagers 
and to Reitmann, because the original articles were not obtainable. 
Likewise, the doubtful cases reported by Da Costa, Hermann, In- 
gram, Roberts, and Bramwell are not included in the 55 cases. 

In the middle of the last century Virchow described the first 
case of primary myoma of the heart, and he unconditionally admitted 
that there was with it a secondary cancer of the organ. A little later 
Abbersr recorded a case of lipoma of the heart, Luschka a fibroma, 
Bodenheimer a sarcoma, and Lome a myxoma. 

A further historical notice of the question would carry the in- 
tended limits of this paper too far, as the publications on this sub- 
ject are very numerous. 

The pres^Qce of these neoplasms during life is usually unrecog- 
nized, and little has been written upon the clinical side of the ques- 
tion, for this reason. Some cases of myxoma of the heart have given 
rise to much discussion, as some pathologieto have looked upon them 
as an organized thrombus, while others have considered them au- 
thentic tumors. From tibis discussion I shall take the opportunity of 
making a study of the differential diagnosis of the two processes. 

From the clinical standpoint, cardiac tumors have been badly 
studied, their extreme infrequency being llie excuse for this, so 
that they are rarely thought of by the physician. Althou^ no 
clinical diagnosis has been made, there nevertheless exists a symp- 
tomatology belonging to them, and, although it can not be said to be 

231 
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pathognomonic, it is none the lees quite especial and important The 
symptomatology varies according to the size and location of the 
growth, and I shall endeavor to throw some li^t on thi£( obscure ques- 
tion, but before this I will reoord the three case reports of my own. 

Oasb I. — ^Female, aged fifty-four years; housewifa 

CUmcai Examination. — ^Fonner health good. For 18 months, 
so the husband efays, the patient has become irritable. She has b^ 
come weak and emaciated. On March 24, 1903, after the noou 
meal, she was seized by a numbness in the right ann which soon 
disappeared. 

On March 26, in the afternoon, feeling as well as usual, edie 
walked out on some errands, when she suddenly became unconscious 
and fell in the street She had convulsive movements of all the 
limbs and did not reply to questions She was ordered to the hos- 
pital by her physician with a diagnosis of epilepsy. 

On March 27, on her admission to the hospital, the patient was 
comatose. Bespiration stertorous. Conjugate deviation of the head 
and eyes to left side. Paralysis of face, arm, and leg on right, 
and the right patellar reflex was absent No contracture, nor epilep- 
toid trepidation, but the Babinski reflex was very distinct The pulse 
was tense, unequal, and irregular at 74. Oardiac dulness appeared 
normal in extent, and the apex beat was in the fifth intercostal space 
in the mammillary line. On palpation a marked systolic vibration 
was felt Auscultation of the heart was difficult on account of the 
vesicular soundsr, which masked the sounds of the heart. During 
her calm moments, a slight systolic murmur could be detected. Car- 
diac contractions followed each other at irregular intervals. No 
oedema. Apyrexia. Examination of the other viscera showed noth- 
ing in particular. 

May 28 : Condition was worse. Respiration irregular, the pulse 
rapid (96) and irregular, the beats being greatly disordered. Death 
took place in the evening without rise of temperature. 

Clinical Diagnosis. — ^Bi^t-dided hemipl^a from left-sided 
cerebral hemorrhage. Coma. 

Autopsy. — The dura mater was thickened. The left Sylvian 
artery contained a non-adherent elastic clot On section the large 
nuclei on the left side were softer than on the right 

Bronchopneumonia in early stages in each lung. 



Digitized by VjOOQIC 



PBIMAST TUHOB OF THB HSABT 283 

The stomadi near the cardiac end presented a round ulceration 
with regular, abrupt edges, about the size of a quarter of a dollar. 
The spleen, liver, suprarenal capsules, kidneys, etc, showed nothing 
of note. 

On section the cardiac muscle on the ri^t was normal, 00 far 
as thickness was concerned; it was slightly diminished on the left, 
and its consistency was somewhat less than nonnaL All the cavities 
were dilated. There was nothing to note in the valves and aorta. 
Botal'fit foramen was oocluded. In the kft auricle, an Us posterior 
wall, there was a polyp-formed tumor, the size of a nut, with an irregu- 
lar surface, as if disint^ation had taken place. It was soft and 
transparent. Over its surface were scattered small excrescences of 
softer consistency than those of the tumor and slightly furrowed. 

Anatomical Diagnosis. — Tumor of left auricle, with superficial 
thrombosis. Commencing softening of the greater part of the left 
cerebral hemisphere. Oommencing bronchopneumonia in both lungs. 
Slight bilateral hydrothorax. Gastric ulcer. 

Macroscopical Examinaiion. — The tumor was located on the pos- 
terior wall of the left auricle, near the interauricular septum. It 
projected upon the surface and measured 25 X IS X 5 mm. Its 
largest diameter was parallel to the base of the heart Its surface 
was in general smooth, but on the left side there were some poly- 
poid projections. In color it was a light reddish brown. It was 
implanted by a rather broad pedicle on the endocardium. Its right 
edge was in direct contact with the posterior border of Botal's fora- 
men, which was completely dosed. Its base of insertion was parallel 
with the free margin of the foramen ovale and intruded a little 
upon its membrane. 

Microscopical Examinaiion. — ^In the fresh state examination 
showed that the tumor was composed of a very transparent funda- 
mental substance which became cloudy upon the addition of acetic 
acid. In this fundamental substance round or stellate shaped cells 
were seen which ana£rtX)mosed among themselves by means of pro- 
longations. 

A fragment of the growth, after having been hardened in alcohol 
and sections made from it, stained with van Gibson and Weigert's 
solutions, and also with mucicarmin-hsemalum, gave the following 
results: In the sections treated by van Gieson's method three very 
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difftinct different zones were distingniflhed. The first was situated 
at the periphery, was red and represented the endocardinnL Very 
distinct bandies of fibriUsB were seen, but were not separated by 
minute spaces, as in the case of oedematous tissua In this zone neo- 
formed capillaries and elongated cells with a very large nucleus 
were seen. These cells had the character of large connectiye-tissue 
cells. 

In the second zone, situated immediately beneath Ihe one just 
described, the tissue was rich in young capillaries and presented a 
large number of hemorrhages. Some of the latter were coagulated, 
and fibrin was seen between the red blood-corpuscles. This second 
zone was composed of a finely granular or fibrillar homogeneous 
fundamental substance, stained a light yellow. It contained some 
capillaries, leucocytes, and fusiform or stellate cells around which 
the fundamental substratum receded sli^tly. The sections stained 
with mucicarmin-hsemalum showed that the fundamental substance 
took a light red-violet hue, and in the sections stained by this method 
a rather large vein could be seen, its lumen obeitructed by a white 
thrombus. Some cells scattered through the preparation contained a 
little hsemosiderin. 

In the third and most central zone the make-up consisted of 
fibrin, in which numerous polynudear leucocytes and a few red blood- 
corpuscles were seen. 

In the sections stained with Weigerfs solution a large number 
of thin, elastic fibres appeared on the surface of the tumor. These 
fibres diminished in number in the areas rich in connective-tissue 
cells, but they were to be found throughout the preparation and 
even in the soft tissue. These elastic fibres were placed in all direc- 
tions of the fundamental substance ; they were thin and occasionally 
spiral. They were isolated or grouped in fasciculi. 

A Section made through the small excrescences on the surface of 
the tumor showed that they were composed of fibrin, and in their 
centre they contained a little connective tissue. Scattered about in 
the principal mass of the tissue small hemorrhages were to be seen. 

This detailed microscopic description consequently showed that 
the tumor was composed of very soft connective tissue, approaching 
myxomatous tissue; that it was everywhere cut up by small elastic 
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fibres and contained blood-yeseels and capillaries about to bud and 
having given rise to hemorrhage. 

According to Albreoht, we may, if we take into account the com- 
posing elements, characterize this neoformation as a hemorrhagic 
fibromyxalastoma. When referring to the differential diagnosis be- 
tween this type of growth and an organized thrombus I shall point 
out why it is impossible to admit the latter eventuality. 

Case II. — ^Female, fifty years old; peasant 

CUmcal Observation. — The patient had always enjoyed good 
health, but was subject to attacks of tonsillitis. Five years ago 
typhoid fever was followed by perfect recovery. No cough, no ex- 
pectoration. Never had acute rheumatic fever. For the past eight 
years she complained of moderate pains without fever, occurring 
every two months, seated in the region of the liver, but there had 
never been any icterus nor discolored stools. The patient's brother, 
who gave these data, said that the complaint b^an about two weeks 
previously with severe lassitude and persistent headache. The 
patient took to her bed ; she was not feverish, but became delirious. 
She urinated with difficulty, and was constipated. No vomiting nor 
digestive disturbances. She entered the hospital January 5, 1909. 
with a diagnosis of meningitis or typhoid. 

On entering she was delirious and restless and did not reply to 
questions. Temperature 100.4° F. No deviation of the face, strabis- 
mus, or paralysis of the ocular muscles. No paralysis of the limbs ; 
Kemig's sign absent. No stiffness of the neck, Babinski abeient, no 
clonus. By abdominal palpation a resistance could be felt between 
the liver and umbilicus, which appeared to be painfuL No rose 
spots. Spleen not enlarged. Bladder full and two litres of urine 
were withdrawn by catheter, containing 50 centigrammes of albumin, 
but no sugar or biliary pigment Sli^t bilateral bronchitis. No 
cardiac murmurs, cardiac area of dulness normal in extent, apex 
perceived with difficulty. Pulse weak and rapid. 

January 6 : The delirium persisted. Sli^t Cheyne-Stokes res- 
piration. Lumbar puncture gave issue to a clear fluid under pres- 
sure (guaiacum = after centrifugal treatment). The deposit, ex- 
amined microscopically, showed an average of two to three lympho- 
cytes per field and very few polynuclears. 

January 7 : In the morning, as the nurse was giving the patient 
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some milk, a right-sided deviation of the face suddenly occurred. All 
the limbs became limp and inert All the reflexes became abolished, 
even the ocular. Patient insensible. Pulse weak at 110. Death 
occurred very soon thereafter. 

Clinical Diagnosis. — Tuberculous meningitis; cerebral hemoir- 
rhage! 

AtUopsy. — ^Woman of medium hei^t Fat well developed. No 
oedema of the lower limbs. Cadaveric rigidity. 

The dura mater was very tense. Some clots in the longitudinal 
sinus. The internal surface of the dura was dry and smooth. The 
convolutions were flattened. On the convexity of the brain there wasi 
a little cloudy fluid, with some whitish granulations in the pia mater. 
The corpus callosus protruded extensively. At the base there was 
mudi gelatinous, purulent, and fibrinous exudate, and this extended 
into the sylvian f osssb. The arachnoid wa£( thickened. 

'No liquid in the pleural cavities. A few small adhesions at the 
apex of the left lung. The lunget were not retracted and were some- 
what full and crepitant On section there was much hypersemia and 
a little oedema. 

Pericardium normal and rather rich in fat. The heart was larger 
than the fist of the cadaver and firm in consistency. On section the 
muscle was reddish brown. The orifices showed nothing in particu- 
lar. The aortic valves and those of the pulmonary artery were 
slightly calcified. The left ventricle was a little dilated, as well as 
the other cavities. In the left auricle a tumor the size of a large 
walnut was found, its surface fairly smooth, of a reddish-brown 
color. The left valve of the mitral was very laige, presenting a 
fissure, and gave the impression of a tricuspid valve. The second 
mitral valve presented on its external half a small reddish- brown spot 
measuring 10 millimetres in diameter. 

The kidneys were hypersemic ; the spleen soft and friable. The 
other viscera were healthy. 

Anatomical Diagnosis. — Tuberculous meningitis Tumor of the 
left auricla Hypersemia of the lungs and kidneys. Tumefaction of 
the spleen. 

Macroscopic Description of the Tumor. — The tumor of the left 
auricle had a smooth surface with the exception of two small pro- 
jections the size and shape of a pea. It measured 26 X 31 X IS 
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millimetree. It was a reddish-brown color, with ^diitish-colored 
islands scattered over it; its consistency was firm. Its base of im- 
plantation, sitaated 15 millimetres from the insertion of the large 
aortic yalve, exactly corresponded to the area of the formerly existr 
ing Botal's foramen, which was completely ocduded and extended 
beyond its limits to the right and downward (see Fig. 1). 

On section the color of the growth was reddish brown, and some 
whitish strisB were to be seen which gave to the feel the s^isation of 
calcification. 

Microscopic Eocaminaiion. — The same technic and stains were 
used as in Case I. In the preparations prepared according to yan 
Gieson's method it was seen that the tumor possessed a loose connec- 
tive tissue which was more or less dissociated or in the form of mas- 
sive fasciculi stained red. This connective tissue contained capillary 
vessels, and there was evidence of numerous recent and old hemor- 
rhages, characterized by cells containing a large mass of heemosiderin, 
and this pigmentation was everywhere to be seen in the preparation, 
both in the isolated cells and in cell clusters. There were also masses 
of lymphocytes here and there. With the mucicarmin-hsemalum stain 
the sections took a rose-violet tint The connective tissue contained 
long and fusiform cells, likewise round cells with refringent proto- 
plasm. At some spots stellate cells were to be seen* Between these 
cells existed a homogeneous or finely striated fundamental substance 
which was stained a reddish blue, while in the fundamental sub- 
stance vacuolflB containing several lymphocytes, recalling the struc- 
ture of myxomatous tissue, were observed. It is also to be re- 
marked that there were clusters of nuclei surrounded by protoplasm 
which might have led to the assumption that there were giantrcells 
or a vascular bud in its formation* With van Gieson's method are 
already perceived bandlets, stained dark blue, situated in the midst 
of the fibrous tissue. These bandlets were evolved from a change 
of the connective tissue. In other preparations stained with silver 
nitrate they took brownish tint after a certain length of time. There- 
fore it was evident that there were spots of calcification. 

Other bandlets, having an analogous structure, did not take the 
hsematoxylin stain and present a refringent aspect By staining with 
ammonium sulphide, even by the naked eye one could see these 
bandlets stained a blackish violet, and by the microscope they ap- 
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peared the same as the heemoBideriiiy a blackish hue. Some small 
islands stained an orange tint could be detected by this method of 
staining, but no hssmatoidin crystals were to be seen. 

With the Weigert method very numerous elastic fibres could be 
discovered in spots in the superficial layer of the tumor. These 
fibres, as well ad partially occluded capillaries^ were also visible 
throughout the growth, but in lesser numbers. 

From this description it was evident that this tumor had a struc- 
ture identical with the preceding one, and from its histologic struc^ 
ture it could be diagnoeied as a hemorrhagic fibromyxcBlastoma. 

Case III. — ^Female, fifty-five years of age; servant 

Clinical Observation. — ^Robust, excellent health, alwaytf worked 
with alacrity, and never found her duties too hard. Never had 
acute rheumatic fever, dyspnoea, or cedema of the lower limbs. 

One month before entering the hospital, and without actually suf- 
fering, she began to feel a rather severe and constant painful spot 
just below the left breast. She was not as strong as usual, and had 
some difficulty in respiration. There was no chill or fever, no cough 
or expectoration. A physician prescribed various drugs without bene- 
fit. The painful spot still persisted, and the patient experienced a 
certain ill-defined discomfort She was sent to the hospital on 
August 25, 1912, with a diagnosis of pulmonary congestion. 

When she entered, the patient appeared to be suffering and 
fatigued. There was no cyanosis of the face or limbs; no oedema; 
but there was a rather marked dyspnoea. Temperature 99.2*^ F. Some 
cough without expectoration. 

Examination of the lungs showed dulness over the left base al- 
most the size of the hand, and in this area could be heard tubal 
breathing with egophony and pectoriloquy. Over the right base 
there was a slight subdulness and a focus of fine rales. There was 
nothing to be found in the middle of the lung nor at the apex. 
Pulse regular but &mall (88) ; weak tension. 

The cardiac dulness was transversely increased. The apex shock, 
which could not be distinctly felt, was in the fifth intercostal space, 
outside of the mammillary Una ITo thrill nor vibrations on palpation. 
Auscultation revealed a slight presystolic murmur at the apex, while 
to the inner side, a little above the apex, the systolic murmur was 
more accentuated. 
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Nothing to note in the digeetive or neiYons systems. 

The urine contained the very slightest trace of albmnin. After 
centrifugation the deposit was found to contain very few hyalin and 
dear granular casts. Guaiaciun test = 0. 

August 30: The diagnosis of mitral stenosis was mada The 
patient was distressed and still complained of the painful spot Tem- 
perature 99"^. 

September 6 : l^e dulness on the left had increased. The pa- 
tient suffered from -ptaoxysmB of dyspncBa whidi appeared to be 
out of proportion to the size of tiie effusion. Paracentesis resulted in 
withdrawal of 1000 Cc. of a hemorrhagic fluid which did not hsmolyze 
after centrifugation. Cytologic examination showed red blood-cor- 
pusdesy endothelial and polynuclear cells. No bacteria. After the 
puncture there was an attack of pulmonary cedema. Temperature 
101.8^. 

September 8 : The results of auscultation varied. The signs of 
mitral stenosis, which one day seemed distinct^ disappeared almost 
completely the following day. 

September 10 : The patient's condition had its ^^ ups and downs/' 
but the continual dyspnoea fatigued her greatly. Traces of albumin 
in the urina 

September 12: Mucopurulent expectoration tinged with blood. 
No tubercle bacilli. Temperature 99.2"^ F. 

September 14: Dyspnoea very intense, the nature of which could 
not be explained. The patient waef obliged to sit on the side of the 
bed, with her legs in a hanging position. Although the dyspnoea was 
continual, it became more intense and unbearable by spells. There 
was a litUe localized oedema on the dorsal aspect of the feet Tem- 
perature 99.4^. 

September 15: With Mare/s sphygmograph the line of ascen- 
sion was only slight, while that of descent was prolonged. No 
arrhythmia. Pulse weak, 92. Temperature 99.8^. 

September 16 : Professor Bard saw the patient, whose very in- 
tense dyspnoea greatly interfered with auscultation of the heart He 
was of the opinion that more likely there was a doubling of the first 
sound rather than a murmur. The systolic murmur had disap- 
peared. Mitral stenosis was not distinct The pleural collection 
was medium in quantity. Below the scapulum loud tubal breathing 
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was heard, giving the impression of the deyelopment of puhnonary 
conetolidation. Temperature 100.4®, 

Taking into consideration the rapid emaciation, progressive weak- 
ness, the loud tubal breathing, the hemorrhagic nature of the pleural 
collection, and severe dyspncea, which could not be explained by 
either the cardiac lesion (the indistinctness of the mitral stenoeb) or 
by the quantity of pleural fluid, one may very logically have sus- 
pected a pulmonary neoplasm with pleuri^. 

September 18 : Blood examination. — ^Red blood-corpuscles, 2,728,- 
000 ; leucocytes, 13,176 ; hmnoglobin (Tallqvist) , 70 per cent Oover- 
slip preparation stained with Leischmann's reagent — ^Polynudears, 
87 per cent; mononuclears, 12 per cent; transitory forms^ 1 per 
cent ; eosinof^iles, 0. 

September 21 : The general condition continued to decline. The 
dyspncea was so severe and the discomfort so great that the patient 
wanted to die. The oedema over the malleoli became very marked. 
Temperature 99.3°. Pulse weak, rapid but rqjular (110-120). 
Auscultation of heart impossible. Urine scanty; average daily 
amount, 600 grammes, containing a trace of albumin. 

September 23 : Patient got up to urinate and died shortly there- 
after. 

CKnical Diagnosis. — ^Mitral stenosis. Left-sided pleurisy. Can- 
cer of the lung ( !). 

Autopsy. — ^Woman of small build in complete cadaveric rigidity. 
Slight malleolar oedema. No decubitus. Emaciation. Skin pale. 

Weight of brain, 1245 grammes. Meninges soft, injected, and 
oedematous, but easily decorticated. Cerebral substance very firm 
and humid, without anything further of note. Hypereemia of the 
gray matter. 

No liquid in the peritoneal cavity. Intestinal loops distended, 
grayish, and humid. Great omentum contracted. The liver extended 
four fingers' breadth below the false ribs. On the right the dia- 
phragm reached the fifth rib. On the left it projected under the 
hypochondrium and extended beyond the costal border to the extent 
of one finger's breadth. The spleen was pushed down by it 

The left pleural cavity contained 2000 Cc. of yellow fluid bor- 
dering <m green, purulent and containing fibrous masses in suspen- 
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sioiu The lung was pushed upward and flattened against the medias- 
tinum. The ri^t lung was adherent. 

The pericardium contained about 100 Cc. of liquid of the same 
nature as that of the pleura. Both layers were covered by a layer of 
fibrin, but it was not a villous heart nor even the beginning of that 
process. 

On incising the heart in sUu an abnormal resistance could be de- 
tected in the left auricle. Upon palpation a rounded mass of marked 
consistency could be felt, projecting through the auriculoventricular 
orifice into the left ventricle. A complete exposure of the thoracic 
viscera was then made, and it was then seen that the mass was local- 
ized in the heart and did not extend into the vessels. 

The heart was then separated and presented the following phe- 
nomena upon section: In the left auricle was a tumor the size of a 
hen's ^g. The growth had a smooth surface and was nowhere ad- 
herent. Its starting-point was in Ihe auricle, filling the cavity al- 
most completely, and projected into the ventricle by passing through 
the auriculoventricular orifice, which was virtually obstructed. How- 
ever, a probe introduced by way of the ventricle could be made to 
pass around the tumor so that the passage of the blood was not com- 
pletely obstructed. The apex of the heart was rounded. 

The right auricle was dilated and its muscle hypertrophied. The 
fleshy trabeculsB were distinctly projecting. The endocardium of the 
right auricle was thickened and whitish in spots. Botal's foramen 
was closed. The fossa ovale of the right auricle appeared rather 
smalL The auriculoventricular orifice was enlarged, and the tri- 
cuspid valve presented a few whitish lines. The free border of the 
tricuspid was rounded in some places. These changes correspond to 
those ordinarily met with in relative insufficiency. 

The right ventricle was distinctly hypertrophied, its muscle meas- 
uring from 8 to 4 mm. The fl^y trabecule, as well as the papillary 
muscles, were firm and hypertrophied. The subpericardial fat some- 
what penetrated the muscle. No changes in the pulmonary valves. 

The hypertrophy of the left auricle was greater than that of the 
right, its muscle measuring 2 mm. in thickness in some places, and 
this hypertrophy extended somewhat on the walls of the pulmonary 
veins. After these were opened tiie dilatation of the left auricle 
could be distinctly seen, with a thickened white endocardium, slightly 
Vol. IV, Series 27—16 



Digitized by VjOOQIC 



242 rDTTBBNATIONAL OUNIOS 

reticulated on its surf aoa The mitral valves were also whitish and 
thickened. Circumference of the aorta, 65 mnu The aortic valves 
were normal. A few small fatty spots on the aorta. The hyper- 
trophy of the left ventricle was not very pronounced; its musde^ cut 
obliquely, measured 14 mm. 

The left lung was diminished in size. On section the parenchyma 
was dry ; no oedema. Moderate hypersemia of the lower lobe. Marked 
brown induration. Severe hypersemia of the bronchial tubes. Bight 
lung increased in size, adherent, and offered the same changes as in 
the left viscus. 

The capsule of the spleen was somewhat thickened. On section 
the characteristics of an infectious spleen were discerned. 

The kidneys decorticated easily. Surface smooth, hypersemic. 
Parenchyma cloudy. 

The liver weired 1675 grammes. Surface red violet Same 
color on section. The lobules were very indistinct 

Uterus enlarged, with numerous myomatous nodules of various 
shapes and sizes. Nothing of note in the other viscera. 

Anatomic Diagnosis. — Tumor of left auricle obstruciting the 
auriculoventricular orifice. Left purulent pleurisy (encapsulated 
diplococcus in cover-slip preparation) with collection. Purulent peri- 
carditis with collection. Brown induration of both lungs. Bron- 
chitis. Obliteration of right pleural cavity. Infectious spleeoi. 
Multiple uterine myomata. 

Macroscopic Description of the Tumor. — The growth started from 
the interauricular wall and extended to the large mitral valve, upon 
which it rested. The valve was compressed and pushed downward. 
The portion of the tumor which freely projected into the left auricle 
measured 3X5X3 Cm. It was spherical in shape. With the 
exception of a few small nodules, its surface was smooth, bright, and 
glistening. Its posterior aspect was covered by vessels gorged with 
blood. It was very hard. By pushing the fossa ovale with a finger 
introduced into the right auricle, which could not be distinguished 
by its thinness or its transparency from the rest of the endocardium, 
one could readily conclude that the tumor did not arise from it The 
mafiis which projected into the auricle was only a portion of the tumor, 
which, after a strangulated part, continued into the auricle by a 
pedicle, and it was here that its starting-point was to be found. Ex- 
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cepting at its point of implantation, it was free and adhered to no 
spot (see Fig. 2). 

A longitudinal section made in the auricle showed that the latter 
was filled by the tumor, excepting at its free extremity, where a 
cavity existed in which a small red thrombus, 7 mm. long, was found. 
On the posterior aspect of the endocardium, upon which rested the 
flattened part of the growth, a few small brownish spots were visible. 

Microscopic Description of the Tvmor. — The same technic was 
employed as in the first two cases. A fragment of the pedicle situ- 
ated in the auricle and two pieces removed from the free portion 
projected into the auricle. The sections showed the same picture, 
so that a general description will be given. However, it is proper to 
remark that in the preparations made from the first fragment the 
auricular endocardium was thickened at the point of implantation of 
the tumor, and, while the thickened endocardium wa£( fibrous and 
sclerous, the tissue of the neoplasm had an entirely different structure. 

In sections stained with van Gieson's method, all that could be 
seen was a field of elongated cells with fusiform nudei and rounded 
ends. The cell protoplasm did not stain yellow; it was rather more 
of a light rose color, and appeared to end in an intermingling with 
the fundamental fibrillar substance. These cells, grouped in bundles, 
typically represented the structure of a spindle-cell sarcoma. The 
fundamental substance, very little developed in certain parts, was 
elsewhere more abundant and homogeneous. The neoplastic tissue 
was everywhere invaded by blood-vessels, although scantily, and by 
trabecule which possessed a special interest. 

These trabeculsB were stained red at their periphery and yellow in 
the centre, or entirely in red. They were different in size, averaging 
about that of a vertebral bone trabecula. In other sections, where the 
staining with hsematoxylin was brighter and the yellow stain weaker, 
one could see that the entire trabecula, or its centre, had taken a 
dark-blue tint, as if it were a hyalin or osteoid trabecula having a 
calcified centre. 

It was therefore necessary to ascertain if this was a hyalin con- 
nective tissue having undergone central calcification or an osteoid 
tissue presenting foci of ossification. By van Gieson's reagent iso- 
lated cells were found at the periphery of these trabeculse, and in 
sections submitted to decalcification one saw in spots, in the interior 
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of the trabeculsB^ laonnsB, each filled by a celL Therefore, if there 
were no lypical oBseons trabecnlsd, there were at least some whidi, 
from the presence of lacunsB filled with cells, recalled absolutely 
osseous trabeculsB developed by metaplasia from the fundamental 
substance. 

The sections stained by Weigert's method showed that there was 
no elastic tisefue in the tumor, but in the sections cut from the first 
fragment of tissue numerous elastic fibres were seen in the endocar- 
dium* Staining with mucincarmin-hsemalum was n^ative, as mi^t 
have been expected. 

The differential diagnosis was, in this case, of the simplest char- 
acter. It was useless to consider organized thrombus, and as to 
metastatic myoma, which should have been recalled since uterine 
myomata were found, it could be set aside, because nowhere were any 
characteristic unstripped fibres to be found. Therefore the case ap- 
parently was a spindle-cell sarcoma with formation of trabeculse re- 
sembling osseous trabeculflB. 

TUMOBS V8. OBGANIZED THBOMBUS 

The now-old statistics of Chambers, Willigk, TJskoff, and Napp 
show that secondary tumors of the heart are uncommon, while pri- 
mary neoplasms are still more so. Out of a total of 3000 autopsies 
Thorel did not find one, while I found three instances (two fibro- 
myzoelastomas and one sarcoma) out of a total of 8745 autopsies 
performed at the Pathological Institute of the University of Gteneva 
during a period of seven years. As Karrenstein has remarked, these 
tumors are equally frequent in both sexes, and the age plays no part 

The left heart — ^and the left auricle in particular — ^is their seat 
of predilection. Out of a total of 40 intracavitary tumors that I 
have collected from the literature, 75 per cent were in the left 
auricle, nine of which were near the foramen ovale, or about 88 per 
cent, while five were in the left ventricle (one only was in the right 
auricle and four in the right ventricle). 

Their histologic structure is most varied. The reporters of cases 
have described carcinomata, sarcomata, lipomata, myomata, fibro- 
mata, fibromyxomata, myxomata, and mixed neoplasms. It is proper, 
however, to remark that if by cancer a malignant growth with epi- 
thelial tissue is understood, the cases published as such are not at all 
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condusiTe. The tumor has been insufficiently described, and the 
microscopic study is wanting. 

So far as I am aware, a teratoma of the heart, or any tumor of 
this organ whose origin can be attributed to a heterotopic graft, has 
never been demonstrated. Joel's case is a teratoma of the pulmonary 
artery situated within Ibe pericardium. 

The myxomata, fibromyxomata, and mixed tumors are unques- 
tionably the most interesting primary neoplasms of the heart, not 
only because they are the most numerous, but because the pathologists 
are not in accord as to their nature. Stahr does not even hesitate to 
state that the majority of tumors of Ae endocardium are merely 
vulgar organized thrombi, and not true blastomata; only a few may 
be myxomata or hemangiomata. 

In face of this divergence of opinion, it seems to me important 
to examine the characteristics on which one can base his argument in 
order to establish a differential diagnosis between true neoplasms and 
organized thrombL 

Microscopically one must consider: (1) The size. Contrary to 
Stahr's opinion, it appears to me difficult to admit that an organized 
thrombus can attain the size of an apple or a hen's egg. Everywhere 
else in the body these thrombi have a tendency to retract and to be- 
come almost completely efiaced. (2) The hcalusaiion. How are we 
to understand the great frequency of these processes in the left 
auricle, and especially their localization near the foramen ovale? 

Brenner is of the opinion that organized thrombi are rare on the 
interauricular»wall, but he admits that when the foramen ovale does 
not dose it becomes, on the contrary, a point of predilection. Mar- 
chand had, unfortunately, admitted before Brenner the same reason 
to explain the production of neoplasms in the region of Botal's fora- 
men, but since this developmental disturbance has been evoked in 
both eventualities, we can not take it into serious consideration. 

However, thrombi are quite as frequent in the ventricle as in the 
auricle— if not more so — ^and it is therefore astonishing, if the proo- 
ess were really a thrombus, that, out of a total of 36 tumors, only 
five arose in the ventricle, as against 81 in the auricla 

For this reason I prefer Ae two following hypotheses which apply 
only to tumors. Bibbert believes that there may perhaps persist em- 
bryonal mucous remains in the valve of the foramen ovale, and he 
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proposed to search for them in the newly-born. Thorel considers the 
possibility of a neoplasia of the cellular tissue into typical mucous 
tieteue; in other words, a return to the embryonal state. 
Microscopically, the differential signs are not lacking. 

1. Stahr pretends that myxomata are distinguished from organ- 
ized thrombi by their poverty in cells. In this I agree perfectly, and 
I took pains to point this out in Cases I and II, when it was stated 
that the connectiTe tissue was very abundant, but almost entirely 
deprived of fibroblasts. These are, on the contrary, very numerous 
in thrombosic productions undergoing organization. 

2. According to the same writer, the richness in blood and the 
very great number of hemorrhages would be contrary to the diagnosis 
of myxoma. But these hemorrhages may be very well explained by 
the mechanical conditions to which intracavitary tumors are sub- 
mitted. 

Brenner distinguished two phases of pressure for these tumors ; 
namely, a positive one, occurring during ventricular diastole, while 
the vessels of the growth are gorged with blood, the auricle pressing 
on the neoplasm, and the interauricular walls (the base of the 
tumor) entering into contraction. The oAer is a n^ative one dur- 
ing auricular diastole, while the base of the tumor is broadened and 
the vessels can empty themi^lves. For that matter, the production 
of hemorrhages may also be explained by the fineness of the capil- 
laries and their great number (Karrenstein). What is still more 
characteristic in my first two cases is not the amount of the hemor- 
rhage, but the presence of old hemorrhages besides recent ones. 

3. The richneito in the blood-pigment, which to Stahr appears to 
be an argument in favor of organized Arombi, does not seem to me at 
all convincing. All tumors, in fact, may contain hsemosideriiu On 
the contrary, hsematoidin deserves more attention. In organized 
thrombi hsemosiderin is found at the periphery and hsematoidin in the 
centre. The latter may also be preserved without changes taking 
place for a long time. Kow, I was unable to discover hsematoidin 
in the first two cases, while hsemosiderin wact found throughout their 
structure in large quantity. 

4. The presence of elastic fibres disseminated throughout the en- 
tire tumor mass is not compatible, eitlier, with the idea of an organ- 
ized thrombu& I was able to d^nonstrate that these elastic fibres 
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weore to be found in considerable number at the surface of the tumor, 
and that they gave the impreeision of a thickened endocardium. They 
continued with the elastic fibreef of the auricular endocardium, but 
this continuity was perhaps not sufficiently put in evidence. It 
showed that die endocardium covered the tumors and that, conse- 
quently, their starting-point was subendocardiac. 

5. Finally, the picture of an organized thrombus is quite different 
from that seen in Cases I and II. The organization of a thrombus 
commences by the penetrating of the capillariecr coming from the 
periphery, and the connective tissue forms after this. If ow, quite on 
Ae contrary, I found a neof ormation of capillary vessels in the midst 
of the fundamental substance in fully organized tissue. 

Therefore I feel that I am authorized to say that Cases I and 
II certainly represent, according to their composing elements, fibro- 
myxoelastomata and not organized thrombi. At this point I might 
still discuss a theoretical question; namely, whether I should dass 
these two tumors among the true blastomata or among the processes 
of malformation. Modem pathology endeavors to separate true pro- 
gressive blastomata from hsematomata, a kind of growtii which, being 
the consequence of an embrycmal disturbance, gives rise to a local 
proliferation which is rather more of a neof ormation from excess. 

As to Case III, the growth is malignant from the histologic view- 
point, since it presents the characteristics of a sarcoma. Should a 
special origin different from other growths be attributed to it on 
account of the areas of ossification of the trabecule which were de- 
scribed ? We might, in this case, advance the idea of an embryonal 
graft of skeletogenous tissue, but we know that in chronic endocarditis 
one sometimes finds osseous or even cartilaginous tissue present We 
therefore can not deny the function of the endocardium for produc- 
ing osseous trabeculse. A tissue capable of such a production in cases 
of inflammatory processes is still more so in the case of neoplasms. 

OLH^IOAL GONSIDEBATIOirS 

Bodenheimer, the first writer who essayed to give a clinical study 
of primary tumors of the heart, thus expresses himself :^ '' The symp- 
tomatology of cardiac tumors is still a vast field open to investiga- 
tions, because of the insufficiency of detailed clinical reports. This 

* Inaug. Dissert., Bern, 1S66. 
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is the opinion of most clinicians^ • • . but this opinion is in 
contradiction with the results of the study of already known cases. 
In omitting those cases in whidi vast lesions of other organs veil ibe 
dinical picture, and only stopping at notoriously primary tumors of 
the hearty we come to distinguish certain symptoms which effectively 
depend upon these lesions/' 

This writer adds that the symptomatology of cardiac tumors offers 
nothing precise or well determined^ and that it depends upon the size 
of the growth. If Hie tumor occupies a position whidi does not in- 
terfere with Ibe heart's action, it will not set up any morbid phe- 
nomena. If, on the contrary, it occludes the cardiac orifices, 
phenomena of Stenosis or insu£Soiency will arise. The only symp- 
toms noted have been disturbances of Ae venous circulation. The 
diagnosis, in the cases where the symptoms are not marked, can be 
made only by exclusion. However, Bodenheimer refers to the rela- 
tive ease of the diagnosis of neoplasms of the right heart in contrast 
to the rarity of defects of the ri^t heart, whose symptoms in some 
cases may be radier more in favor of a tumor of a cardiac mal- 
formation. 

Ely ' insists on the fact that primary tumors of the heart do not 
give rise to much of any disturbance nor to any characteristic symp- 
tom. Frankel maintains that a pericardiac hemorrhagic fluid collec- 
tion recurring quickly after puncture when the patient is not in 
receipt of a traumatism and has neither tuberculosis nor scurvy al- 
most surely indicates Ae presence of a cardiac neoplasm. Eichhorst, 
in his work on diagnosis, states that he does not believe in the possi- 
bility of the diagnosis. Some tumors remain latent on account of 
their small size or their situation. Others grow on the valves or in 
the immediate neighborhood of the cardiac orifice and give rise to 
symptoms of stenosis or insufficiency, the cause of which remains un- 
known during life. 

Berthenson * closes the histories of his cases by the following re- 
marks: '^ In the cases where the clinical picture of the disease is in- 
distinct and presents deviations from the normal type which can not 
be accounted for, multiple emboli may give rise to the idea of a 
cardiac tumor, particularly that of an intracavitary growth.'' 

' The9%8, Paris, 1S74. 

*Arch. de nUd. e^p&rimetUal, 1S98. 



Digitized by VjOOQIC 



PBIMABY TVMOB OF THB HBABT 24® 

Victor Petit ^ has giyeoi a dinical crtady of myzomata of the heart 
Aocording to his way of thinkingy primary cardiac tamors are of a 
character peculiar to themselveB; namely^ an intermittence of the 
symptoms. This will depend on the movements ezecated by the 
growth around its pedide. One may hear a murmur, but its in- 
tensity, its note, and its seat will vary, and, what is still more im- 
portant, it may alternately appear and disappear. Sudi are die 
el6menti( by which the hypothesis of an intracavitary tumor may be 
upheld. 

Erell believes that one may also make a diagnosis by an impor- 
tant develoiHuent of a certain portion of the hearty as well as a 
marked stasis in the territory of a vein, while regions usually in- 
volved in cases of cardiac weakness remain f rea 

Link,^ in an important artide, considers that it is useful to 
divide primary tumors of the heart into four groups, for the rtudy 
of their clinical symptomatology. In the first group he places tumors 
developed in the auricles. The characteristic of these neoplasms is 
to produce a very mariced stasis in the lesser as well as the greater 
circulation. During life it may have been impossible to explain 
this stasis, which did not depend upon any ordinary cause. 

The second group comprises pedunculated tumors arising in the 
left auricle, filling its cavity and sometimes penetrating through the 
mitral orifice into the left ventricle. Theeie neoplasms produce symp- 
toms of stenosis or insufficiency with disturbances of compensation. 
The signs found on auscultation are frequently very variable and 
change aocording to the position of the patient Sudden death occur- 
ring in some cases was explained by the penetrating of the tumor 
into the auriculoventricular orifice. 

The third group is composed of tumors having as their principal 
seat the right ventricle. The clinical symptoms have been about the 
same acr those of angina pectoris with sudden death. 

In the fourth group Link places two very different cases, Aat of 

Bucquoy (a cancer of the left ventricle and lower wall of the right 

ventricle arising, in all probability, from a cancer of the ovary) ; 

second, that of Prudhomme, of a male, twenty-four years of age, 

who presented oedema, dyspnoea, and undoubted signs of aortic in- 

*The9i9, FuxiB, 1S06. 
•ZeitMchHft fUr JOm. Med., 190t. 
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sufficiency. Autopsy showed that, of the three aortic valves, only one 
was intact. The other two presented each a vegetating concretion 
having the form of a feather duster. The posterior valve was per- 
forated at its bafiie by the growth, ^^diich unfolded on the internal 
valve after its emersion. Bucquoy considered the tumor to be a 
mekenic cancerous vegetation emerging from an infravalvular ulcer 
of the same nature, but unfortunately a histolc^c examination is 
wanting. Both these patients died a sudden death, but had not 
offered any special symptom during life. 

Link ends his paper by saying that one should be able to make a 
diagnosis^ but he does not indicate by what meansL 

Such is the summary of the literature concerning the dimcdl 
aspects of primary cardiac growths. Although small, it is important, 
and its interest does not seem to me to deserve the disdain accorded 
it by text-book writers. The chapter on the semiology of Ae heart is 
the one which clinicians diould chiefly consider in order to add to the 
conquests of modem medicine. Although I have no pretence to com- 
pletely fill up this lacuna, I think that it is useful, for the clinical 
study, to group cardiac tumors according to their site, and I pro- 
pose the following division: (1) Valwlar tumors; (2) tntramusctdar 
tumors; (3) intracavitary tumors: (a) sessile, (b) pedunculated. 

1. Valvular Tumors. — I have been able to collect 11 cases com- 
ing under Ais heading. It is unfortunate that clinical remarks are 
wanting in six, because we can not make use of them for this reason. 
The tumors had different sites : mitral valves, tricuspid valve of the 
pulmonary artery, free border of aortic valve; while in size they 
varied from that of a millet-seed to that of a bean or cherry. It 
would have been interesting to have known the result of the clinical 
examination of the heart In one cacfe the growth was an autopsy 
finding. 

On the contrary, important clinical signs accompanied four of the 
cases. Death occurred suddenly or after a progressive cardiac 
cachexia. In Debove's case a tumor with a short pedicle, situated 
on the upper aspect of the tricuspid, was to all appearances engaged 
in the right auriculoventricular orifice and resulted in death of the 
patient in fifteen minutes from asphyxia. 

In Prudhomme's case, already referred to, the cauliflower growth 
on the aortic valves produced undoubted signs of aortic insufficiency. 
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a fact to be readily accounted f or^ and Duroziez's double murmur was 
the only symptom wanting. 

Progressive cardiac cachexia with s^ymptoms of insufficiency and 
mitral stenosis observed in Leonhardt's case was a natural conse- 
quence, since a tumor the size of a cherry existed on the internal 
mitral valve. 

Therefore it is evident that primary tumors of the cardiac valves 
remain either silent and unsuspected or else produce [dienomena of 
stenosis or insufficiency and consequently can not be clinically dis- 
tinguished from lesions produced by inflammatory processes of the 
valves. The diagnosis, for these reasons, seems impossible to make 
during life, and the most that can be done is to consider the possi- 
bility of a valvular tumor when sign£( of insufficiency or stenosis ap- 
pear rapidly in a patient who did not present any former evidence of 
an orificial lesion or any etiologic factors common to thee(^ affections. 

2. Intramasctdar Tumors. — ^Primary intramuscular tumors of 
the heart are invariably malignant, and just so soon as they have 
given rise to signs clinically noticed the affection undergoes its evolu- 
tion with great rapidity. Of the seven cases I have been able to col- 
lect, all the patients died within a few months, and the longest 
evolution noted was, at most, two years. 

At the commencement the patients complain of rather int^ise 
precordial pain, great distress, dyspnoea, palpitations, and general 
weakness. In the period of full development a progressive oedema 
occurs along with a progressive cardiac cachexia. A critical exami- 
nation of the patient reveals nothing, or almost nothing, which can 
explain the clinical manifestations. 

The pulse is r^ular, but with a low tension, and varies mucL 
It is usually rapid ; in Drysdale's patient it was 84, in Link's it varied 
from 120 to 164, and in Frankel's case it was 120 to 140. This 
regularity of the pulse-beat, regardless of the fact that there is a 
considerable destruction of the cardiac muscle, is most remarkable. 
One may even well ask how the heart was able to continue iU func- 
tions for so long a time in Link's case (two years and six months), 
in which only healthy tissue one millimetre in thickness existed be- 
tween the tumor and the auricular cavity. 

Stokes-Adams's disease has never been observed in theeie cases. 

The heart is usually increased in size, its dulness may extend two 
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to three fingers' breadA beyond its normal limits. The heart- 
sounds were weak^ sometimes extinguished, but regular, eixoepting in 
Diysdale's case. Bodenheimer and Link mention a swelling of the 
veinB of the neck without pulsation. 

As to other lesions occurring during the eyolution of Ae process, 
in three cases a pericardiac fluid collection was accompanied by a 
bilateral or unilateral pleurisy. In FrankeFs case the pericardiac 
fluid was hemorrhagic and re-f onned rapidly after puncture. 

Su<^ is the cTymptoniatology of intramuscular cardiac growths. Let 
us now see if it offers anything very characteristic. It certainly shows 
that the affection is seated in the heart, since the patients present 
certain signs of cardiac weakness and marked stasis. But an exact 
diagnosis has, as yet, never been made, so far as I am aware. Biermer 
was nearest to the truth when he said : ^' Heartnliseade of unrecog- 
nized cause.'' In fact, abs^ice of signs on auscultation eliminated 
valvular trouble; heartrsounds were regular, although rapid, did not 
call attention to the muscle itdelf or to a disturbance of the innerva- 
tion. Therefore there was some heart trouble of unrecognized cause. 

It is just the want of concordance between the clinical signs and 
the morbid Symptoms which should have commanded attention, and 
this is evident in all the reported cases. 

I therefore think that, when a subject presents a clinically in- 
explicable progressive cardiac cachexia, the physician would be right 
in suspecting a primary intramuscular cardiac neoplasm. Frankel's 
sign, considered as almost pathognomonic by some writers, appears to 
me less important than the clinical discordance just alluded to. 

8. Intracaviiarjf Tumors. — ^These growths are the most intereetr 
ing, not simply because they are the most numerous, but because they 
have given rise to dose ettudy. 

Of the forty cases that I have collected of very different sites of 
the growth, in four instances it was the ri^t ventricle, once the right 
auricle, flve times the left ventricle, and thirty times the left auricle. 
It appears to me useful, for the consideration of the subject, to divide 
the tumors of the right heart and those of the left heart into two 
subdivisions, according to whether they are sessile or pedunculated. 

Bight Heabt. — Of the flve cases, there is no clinical history in 
three, on account of the position or small size of the tumor. The 
other two offered important clinical signs. 



Digitized by VjOOQIC 



PBIMABY TUMOB OF THB HBABT 268 

(a) Sessile Tumors: Homowski's case was a tumor whidi, in 
developing in the right ventricle, had suppresised the function of the 
tricuspid valve by pushing it from below upward. Clinically, there 
was a very intaise systolic murmur over the tricuspid area. The 
second sound was not perceived, hidden, according to the opinion of 
the reporter, by pulmonary tissue. The other areas of auscultation 
revealed nothing of nota The patient was admitted to the hospital 
in a dying condition, and no data as to the history, etc., could be 
obtained. If auscultation of the lungs had been negative, the ab^^ence 
of a chronic lung disease, as well as cardiac trouble— in a word, the 
absence of all the usual factors of a functional tricuspid insuffi- 
ciency — should have eliminated this diagnosis, and the only diag- 
nosis that would remain would be that of foetal endocarditis. 

(b) Pedunculated Tumors: A single example is to be found in this 
subdivision, and is a case of pedunculated lipoma, reported by Adam 
Brewis, seated in the right ventricle of a female child, seven years 
old. The growth, by obstructing the auriculovratricular orifice, 
caused sudden death and necessitated a forensic examination. 

Tumors of the right heart are evidently quite as rare as non- 
functional affections of the valve&r. When they are seated at the 
apex of the ventricle they do not give rise to any clinical sign so 
long as their size is not sufficient to cause an obstacle to the circula- 
tion. When seated near the valves they produce stenosis or insuffi- 
ciency, with the entire train of symptoms common to them. In the 
auricle, when their development is sufficient, they cause a dyspnoea 
of exceptional intensity, with very marked hindrance of the right 
venous circulation. Death occurs easily and suddenly from obstruc- 
tion of the right auriculoventricular orifice, or slowly after phe- 
nomena of stasis and cardiac insufficiency have occurred. 

The diagnosis can be made only by exclusion. A tumor should 
be suspected when a subject preelents phenomena of compression of 
the right auricle or a non-functional right cardiac affection to which 
no satisfactory clinical explanation can be attributed. 

LsFT HsABT. — ^As I have already stated, the left heart is the site 
of predilection for primary neoplasms (thirty cases in the auricle, 
five in the ventricle). Kearly all the patients offered important and 
very characteristic signs when the growth was pedunculated* 

(a) Sessile Tumors : Two cafifes had no clinical history. All the 
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others offered symptoms of an organic cardiac affection — ^nine in all, 
including Case I. The patients complained of weakness, shortness of 
breath, and palpitations. They experienced constant oppression and 
occasionally the sensation of smothering; also, cyanosid of the lips 
and a slight malleolar oedema. 

Auscultation gave indistinct cardiac sounds, or there were signs 
of mitral insufficiency with occasionally a slight degree of stenosis 
Cardiac weakness increases and results in death, which may often be 
hastened by an intercurrent disease, or the end may come suddenly 
from cerebral embolus. The latter process, vAiose cause is still 
unrecognized, has been mentioned by some writenf, and I shall revert 
to it once more further on. They are due to small thrombotic masses 
situated on the surface of the growth, or to particles of the tumor 
which become detached and enter the general circulation. 

Consequently sessile tumors of the left heart can in no way be 
distinguished from an organic cardiac affection. 

(6) Pedunculated Tumors: These also produce general symp- 
toms, the usual clinical picture being a more or less marked cedema 
of the lower limbs, palpitations, pain in the cardiac region, dyspnoea, 
and fearful distress. The dyspnoea may be excessive. 

In Cade III the dyspnoea was such that I have never seen its equal, 
and at the time I was struck by its disproportion to the other clinical 
signs. The cardiac lesion was indistinct, even uncertain, because in 
the horizontal position a systolic murmur could be heard, which 
changed to a variable presystolic murmur in the sitting position. The 
pleural collection, medium in quantity, had not pushed the heart aside. 
'No cyanosis nor any important stasis er ascites, and, at most, a very 
slight malleolar oed^na. Only a trace of albumin in the urina 

The dyspnoea obliged the patient to bring the inspiratory muscles 
into play and remain seated on the edge of the bed with the legs in a 
hanging position. Pleural puncture gave no relief, but quite i^e 
contrary. It evidently was more of a cardiac than a pulmonary 
dys(pnoea, but it was impossible to find a satisfactory cause for it 
It was due to the tumor, as large as an egg, which filled the left 
auricle and obstructed the auriculoventricular orifice. 

The ptdse of these patients has not aroused any attention. Usu- 
ally it is small, frequent, and often irregular. By the use of digitalis 
it became slower and more regular in Waldvogel's case and that of 
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Link^ but tiiis action soon ceased. In Bobin'd case and in Case III 
the radial tracings^ taken with Marey's s^diygmograph, showed a 
short oblique line of ascent and a long line of descent without 
dicrotism. The pulse waer weak and slow. Some writers have found 
that the amplitude of the pulse did not correspond with the force of 
the cardiac impulsion* 

HxABT. — ^The dulness was increaaed in almost all the cases. 
Auscultation usuall j revealed a systolic murmur of a rather intense 
character, sometimes a drumming sound or a pre8yfirtx)lic murmur, but 
all these signs presented one peculiar character — their great degree of 
variability. This belongs to pedunculated intracavitary tumors. 
Thus, in Lome's case, Ae qrstolic murmur at the apex was detected 
only after several days; in the case of Thompson and Atchi£k>n the 
systolic and presystolic murmurs became less marked and disap- 
peared, leaving only a pure systolic murmur. Blochman found a 
presystolic murmur of varying intensity in his case. In Marohand's 
case the murmur wact at times systolic, at oHiers diastolia In Bac- 
meister's case the heartrsounds were pure in the first place; Aen a 
slight systolic murmur appeared at the apex and was absent from 
time to time. 

Five physicians auscultated my patient (Case III), and dis- 
cord ensued when it was a question to determine the site and nature 
of the murmur. Doctor Boch, chief of clinic, and my&(elf were of 
the opinion that the diagnosis was mitral stenosis. At the begin- 
ning there was a slight presystolic rolling sound at the apex and a 
more marked systolic murmur above and inward from Hie apex. 
Later, as the patient could no longer remain in any other posture 
than sitting, on account of the dyspnoea, auscultation was more diffi- 
cult. Nevertheless, it wact easy to detect the disappearance of the 
systolic murmur, and only the presystolic rolling persisted, which 
itself varied from day to day. 

This extreme variability of the auscultation signs in subjects who 
are in no way neurotic is most important, because no ordinary val- 
vular lesions exist where thii^ occurs. Its interpretation is a delicate 
matter, but most interesting. Unlike Victor Petit, I do not believe 
that this variability is due to movements of torsion of the tumor 
around its pedide. For example, in my case the pedicle of the 
growth was much too thick and in consistency mudi too firm to have 
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submitted to moyements dependent upon systole and diastole. Its 
immobility must have been perfect 

I am rather more inclined to beliero diat the variability of the 
auscultation signs depends upon the position taken by the growth in 
relation to the mitral orifice. Thus^ in Case TTT^ the tumor reached 
the mitral and should, from its wei^t ^en the patient was recum- 
bent compress and lower the mitral valve. It thus prevented it from 
closing and rendered it insufficient at the same time that it produced 
a sli^t degree of stenosis. In the sitting posture the tumor became 
engaged in the left auriculoventricular orifice, and then only pro- 
duced a stenosis. When the tumor becomes thus engaged in the 
valvular orifices a sudden parosysm of cyanosis of the face may 
s(»netimes be produced, but I did not observe this in my case. 

Evolution. — ^It is fatal in a short time, as soon as the clinical 
signs become evident. It depends upon the histologic structure of 
the neoplasm and the rapidity of itfi( development 

Death may be slow and occur after a progressive cardiac cachexia. 
It is frequently hastened by some intercurrent pulmonary or pleural 
affection, but it may be sudden from cerebral embolus, usually local- 
ized on the left side. These emboli may be multiple. They were 
first mentioned by Robin in 1898. His patient recovered frmn his 
first paralysis and returned to work, but two years later another 
embolus resulted in death. Bobin had 6(uspected the cardiac origin 
of these emboli, but it was impossible for him to determine upon the 
cardiac condition which had given rise to them. Berthenson and 
y. Petit insist likewise on the value of this diagnostic sign. 

Death may also suddenly occur, but by a different mechanism. 
Thus, in Bostrom's case a fibromyzoma had penetrated into an al- 
ready stenosed mitral orifice and completely occluded it 

The pedunculated growths are therefore to be distinguished from 
organic valvular affections of the heart by producing an exceptional 
continued intense dyspnoea for which no satisfactory explanation can 
be given ; by producing rather indistinct, and particularly very vari- 
able, signs of insufficiency or stenosis; by sometimes producing, when 
the patient changes from the recumbent to the sitting position, sud- 
den paroxysms of cyanosis due to the penetration of the tumor into 
the mitral orifice; and, lastly, by the production of multiple emboli, 
the cause of which is still unknown. 
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This subject has not received the amount of attention of the neu- 
rologists commensurate with the frequency of its occurrence and the 
ever-increasing problems confronting the educational authorities. 
The result is that psychologists and other well-meaning persons have 
attempted to grapple with this problem from some particular stand- 
point. In the vast majority of instances these people lack any knowl- 
edge of the anatomy and physiology of the central nervous system, 
as well as the prerequisite of a critical introspection. It id no 
wonder, then, that under such circumstances to-day this and to- 
morrow the other treatment as a panacea or cure-all for eveiy con- 
ceivable kind of mental backwardness make their appearance. I 
need only remind you of the tonsil and adenoid hysteria, the pineal 
gland feedings, etc. No one would gainsay that in some instances 
some good may be accomplished by such measures, but only in addi- 
tion to others, as may be indicated after a critical study of each 
individual case. For even in so<5alled types of patients there are 
not always the same underlying etiologic factors. It seems perfectiy 
evident that such cure-alls by pseudo-scientists would complicate this 
problem and thereby enhance the misfortune of the suffering child 
and parents. Under such circumstances it may not be out of place 
to permit the calm and unprejudiced voice of science to be heard. 

What do we mean by mental backwardness — ^what is its etiology, 
its concomitant manifestations, and to what extent can it be 
ameliorated ? 

By a mentally or intellectually defective child I mean »one who 

*Read before the German Medical Society, December, 1916; Yorkville Medi- 
cal Society, March 19, 1917. 
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is far below normal standard as accepted by well-established intelli- 
gence tests. I say far, because in testing the mentality of a child 
several factors must be taken into consideration ; namely, the personal 
equation of the examiner, the surroundings of the child during an 
examination, and its attitude, the h(»ne environment^ the intelligence 
of its progenitor's stock, and, lastly, whether the defect is general 
or limited to certain tendencies. So that a child found to be one or 
even two years behind its age according to a certain intelligence test 
I would hesitate to call defective. 

The etiologic factors are generally ccmsidered pre- and post- 
natal. They may arise as a result of trauma, of an infectious process, 
or, again, as a result of an affection; namely, an inherited neuro- 
pathic or psychopathic constitution. 

The most frequent traumatic influences are delayed labors or 
instrumental deliveries. Other forms of postnatal traumata are by 
no means uncommon, and are mentioned in some histories of patients 
suffering fr(»n convulsions. I want to call attention here to psychical 
trauma, such as shock and f ri^t, which is a frequent exciting factor 
of a neurosis, or even a psychosis on the basis of a neuropaljiic or 
psychopathic constitution* 

Of the infectious agents, the exanthemata take Ibe first rank. 
Those of the cerebrospinal meningitides, poliomyelitis, pneumonia, 
diphtheria, of various streptococcic infections of the nasopharynx 
and middle ear, and, finally, of syphilis and tuberculosis, play a very 
important role in the etiology. 

Both the traumatic and infectious agents produce inflammatory 
conditions of the meninges at the base and the convexity of the 
brain. If at the base, some of the cranial nerves become involved 
and give rise to defects of the special sense organs. Blindness will 
result when the optic nerves are involved, and deafness when the 
acoustic nerves are involved. Children surviving from a basilar 
meningitis are very often deaf and blind. If the convexity of the 
brain be involved, we may deal with marked hemiplegias or sli^t 
hemiparesis, depending entirely upon the extent of the involvement 
Epileptiform convulsions usually accompany such hemiparesis. If 
the speech centres of the brain are encompassed in the lesion, com- 
plete or partial motor or sensory aphasias may result Indeed, I 
have examined children with a previous history of meningitis with 
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only an alexia^ who^ because of their inability to comprehend printed 
or written language, were put down in school as morons and pnmipily 
had their tonsils and adenoids remoyed, without, of course, effecting 
any improvement. A careful study of the case early in life would 
have indicated that reeducation of the dormant centre was impera- 
tive and the child would have been saved humiliation and distress, 
as indeed proved successful in another patient of mine. In cases 
where the communicating foramina of the ventricles are partially or 
completely occluded by inflammatory einidates, an accumulation of 
the cerebral fluid will lead to an internal or external hydrocephalus. 
If the amount of fluid is sufficiently large to ezert undue pressure 
and irritation upon the brain cortex, spastic diplegias with convul- 
sions and a very low mentality will result. Vision in such cases is 
always affected on account of the pressure upon the optic tract. 

Cortical and basilar hemorrhages are frequently produced by 
traumata, which also lead to depressions of the skuU, that in turn 
press and irritate or ev^i destroy cortical areas. In such focal 
lesions we get localized symptoms in conformity with the place in- 
volved. Together with such focal symptoms, the X-ray will be of 
great assistance in arriving at a diagnosis. 

In a large number of my cases hereditary syphilis, alcoholism, and 
tuberculosis are prominent etiologic factors. It may not be amiss to 
discuss them a little more in detail 

In the case of syphilis I make a distinction between infection and 
affecticm. In an infection the syphilitic virus, the Spirochceta pallida, 
is inoculated. Such infection of the central nervous system will 
result in vascular changes^ gummatous exudates in the meninges and 
brain substance, or, again, in the so-called parasyphilitic manifesta- 
tions. Blindness, deafness, convulsions, choreiform movements, 
paralyses, ataxias, and even pc^choses may result in correspondence 
with place and extent of the lesi(m. 

By an affection I mean a state of lowered vitality as compared 
with the normal tlireshold. This is the result of the chemotactic 
action of the toxins upon the protoplasm of the brain-cells, a patho- 
l(^c change in i^eir normal molecular ccmsistency. Such lowered 
vitality is inherited by the offspring, but not the virus that produces 
such change. This affection manifests itself in what is commonly 
known as a neuropathic or psychopathic constitution. Alcohol and 
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taberculoflis as well are productive of such conditions. It is an ac- 
cepted fact that such hereditary taints are transmitted from genera- 
tion to generation. In progenies of consanguineous marriages, in 
whom there are such deleterious factors, these deteriorating mani- 
festations are brought out more promptly and certainly. Upon such 
a constitution psychic or physical traumata or infectious diseases 
will engraft some form of mental deterioration and thereby render 
the mind decidedly unstable if not insane. 

The general physical development of the infected as well as of 
the affected diild may be retarded or even markedly inhibited. 
Agenesis, aplasias of various tissues, delayed development, especially 
of the central nervous system, are met with in no rare instances. 
Dystrophies are now regarded as the result of such hypoplasias. The 
celk may possess a weak power of resistance and fatigue rather early 
in life, succumbing easily to the very onerous tasks required of them in 
the daily discharge of their functions, unable, as it were, to propor- 
tionally assimilate new food and replenish energy so easily lost. Of 
(the most prominent stigmata, Hutchinson's teetli, an interstitial 
keratitis, radiating scars around the angle of the mouth are valuable 
guides to a syphilitic constitution. The Wassermann reaction may 
be positive in the case of an infection, but obviously negative in the 
case of an affection. 

Alcohol, even in small quantities, frequently used, affects the 
protoplasm and therefore the entire system. It lessens the absorp- 
tion of oxygen by the red blood-corpuscles and the exhalation of 
carbon dioxida It not only diminishes the powers of resistance and 
therefore favors the growth of pathogenic bacteria, but also inhibits 
to a great extent the metabolic changes in every organ of the body, 
thus producing a chronic toxic condition. 

The decrease or increase of mental disorders and crime in a par- 
ticular locality is shown by statistics to be in direct proportion to 
the rise and fall of consumption of alcoholic beverages. 

Since the mother has a greater share in the life and care of the 
child, maternal alcc^olism is of far greater danger than the paternal. 
It was proved again and again that the earlier in her pr^nancy a 
woman takes to drink the more certain will be the debility of her 
offspring. Statistics show that paternal alcoholism plays a great 
role in the etiolc^ of the defective, so that we may assume that 
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paternal intemperance, if not itself due to a neurotic heredily, and 
especially if emphasized by disease or privation, certainly produces 
a marked influence upon nutrition and causes mental and physical 
degeneration, both in parents and offspring; in other words, is pro- 
ductive of a neuropathic or psychopathic constitution. 

In tuberculosis we also deal with a toxic condition that ravages 
the tissues of the parent and produces not only a diminished resistance 
to infections but gives rise to imperiect bodily development of the 
child. Such children show, as a rule, an underdevelopment of the 
various tissues never reaching the norm, and thereby, also, a low 
threshold of their functions. One notices a subnormal body wei^t, 
a positive sign of lack of proper nutrition. The skin is spongy, pale, 
rather inelastic and yet not tense. The muscles are, as a rule, flabby 
and weak, prone to easily fatigue and become exhausted. The 
lymphatic glands are always swollen. These are constant signs of 
a scrofulous diathesis, and as these children grow older they develop 
various organic diseases of the viscera and bones characteristic of 
a faulty nutrition. Hand in hand with that goes a mental back- 
wardness of various degrees, from mere retardation to a complete 
imbecility. 

Finally, we come to consider the diseases of the ductless glands. 
The secretions of these glands contain chemical substances which 
profoundly influence the functions of the body. According to one 
hypothesis they enhance the assimilation of food and thereby influence 
growth, and according to another they are supposed to be germicidal 
and neutralizers of toxins and thus prevent the destruction of tissues. 
Whatever hypothesis may prove the correct one, it has been estab- 
lished experimentally and clinically that whenever the balance of 
these internal secretions is upset by a lesion in any of these glands there 
result diseases which give rise to definite clinical manifestations. 
Just as the various organs are influenced in their nutrition and there- 
fore in their growth, so are the growth and functions of the central 
nervous system profoundly influenced in the same ratio. All chil- 
dren suffering from any defect of the ductless glands are mentally 
below par. It matters not whether we are dealing with hyperthy- 
roidism, giving rise to exophthalmus, tremors, tachycardia, moist 
skin, and fine hair, the syndrome of Basedow's disease, or its antag- 
onist, hypothyroidism, with the symptom-complex of cretinism. 
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infantile myxoedema, and Mongolian family idiocy: the stunted 
growth, myxfledema, sunken nose, thick lips, coarse and scanty hair, 
dry skin, chilly sensation, brittle nails, large and pendulous abdomen, 
and obstinate constipation; or, again, hyperpituitarism with the syn- 
drome of acromegaly or that of hypo- or dys-pituitarism, with stunted 
growth and sexual precocity or infantilism, mental backwardness is 
a constant accompaniment, depending, of course, upon the degree 
of involvanent. Since these glands act rather in unison, maintain- 
ing a sort of balance, the normal secretion of each gland depends 
largely upon the normal function of all others. We therefore find 
usually more than one gland involved. The thymus, adrenals, testes, 
or the ovaries, alongside the other glands, are, as a rule, suffering 
pathologic changes, perhaps in the nature of a compensatory func- 
tion. We therefore never have distinct classical lypes as relating to 
a single gland. The particular etiology of these affections is not 
definitely established, but many investigators have been able to show 
that alcoholism, tuberculosis, and syphilis in the progenitors do play 
a considerable role in their production. I want to say right bere 
that enough attention has not been given to the defects of the duct- 
less glands in childhood as a possible etiological factor in the pro- 
duction of backward mentality. I am inclined to place the onus 
upon them whenever I am unable to elicit any other factor in Hie 
absence of focal symptoms that would otherwise point in another 
direction. 

From what I have said before, it is evident that the possible 
amelioration of such conditions may best be accomplished by proph- 
ylactic rather than curative measures. It would be impossible to 
enter upon an extensive discussion of all measures in this paper, but 
a few general remarks may prove of value. 

The education of the public in eugenics is the important pbase of 
prophylaxis. Consanguinity in marriage should be restricted by 
legislation to a far greater extent than is done by any church or 
creed. As the production of these unfortunates is not limited to any 
particular class of society — for they are the results of the outcroppings 
of various defective and vicious tendencies in all ranks and classes, 
including the highest^ where the black sheep of the family does not 
come merely by chance — ^the avoidance of injudicious matings utterly 
unfit for the propagation of healthy offspring is imperative. It 
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shonld be made compulsory for any one applying for a marriage 
license to undergo a thorough physical examination by trained ob- 
serv^rsi and the Wassermann reaction should be resorted to in every 
case. 

So far as curative measures are concerned, they must be both 
medical and educationaL Hygienic surroundings and proper, nour- 
ishing, and easily assimilable diet are the most important prerequi- 
sites, and, along with these, proper medication, as the case may indi- 
cate, will, in cases which are still amenable to medical treatment, do 
a great deal of good. Especially is this true in cases of hereditary 
syphilis and disturbances of the endocrinous glands. In the former, 
when the Wassermann reaction has proved positive, a judicious 
antispecific treatment has proved fairly successful in my hands. In 
the latter great care must be taken to find out which of the glands 
is primarily responsible for the defect We know that several glands 
are, as a rule, involved and perhaps rather as a compensatory activity, 
as nature is striving to reestablish the balance. We must also bear 
in mind that the active principles of these glands are not harmless, 
and great caution therefore must be observed in their administration, 
lest we defeat the very purpose we desire to attain. I would urge, 
then, against the so-called polyglandular therapy and against large 
dosage. While I have not as yet seen in my own practice or heard of 
any reported cases of mental defect in children having been entirely 
cured, we have ample evidence now that in some instances proper 
medication will redeem an otherwise lost wreck. 

Alongside medical and hygienic care an individualizing, not 
specializing, teacher, one with a keen power of observation and fairly 
well equipped with knowledge of psychology and anatomy and physi- 
ology of the central nervous system, will materially aid in bringing 
order out of chaos. All these measures must be attempted early if 
some d^ree of success is to be attained, for as the child grows its 
brain-cells adjust themselves to their environment, and to begin late 
would mean to attempt the impossible. 

In conclusion I would say that each case must be carefully studied 
as an entity by itself, for, as I have pointed out, there are different 
etiological causes behind the same symptom-complexes, so that we 
must minister to its particular needs as the case may demand. This 
also holds true with respect to pedagogic methods. It is useless to 



Digitized by VjOOQIC 



264 UST^EBNATIONAIi CLINICS 

^ demand of the teacher that he apply the lockstep-stencil method in 
teaching these defectives, in accordance with the prescribed grade 
work of the curriculum. The ability of each child in every branch 
of academic studies must be carefully tested, and its particular in- 
clination in a certain direction observed and developed along these 
lines. Industrial training adapts itself admirably in the vast majority 
of defectives, for we are dealing here with the concrete and simple. 
We must remember that we are dealing with the primitive mind, 
and the fewer brain areas we invoke for any given idea the sooner 
we shall accomplish fair results. The fewer the brain-centres in- 
volved at one time, and the more persistent the impressions become, 
the better their retentive memory. By catering to their particular 
inclination we arouse a more acute attention. And their interest 
can be aroused only along such lines, and their crude imagination 
enhanced. Above all, the educator must bear in mind that all we 
want is a self-sustaining individual and not an expert accountant or 
other professional of a higher type. 
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SOME FOOD FACTS FOR WAR-TIME CONSIDERATION 

BY GORDON J. SAXON, M.D. 

Director of Laboratory for Cancer Research, American Oncologic Hospital, 

Philadelphia, Pa. 



In the preface to his book, " Treatment of Diabetes Mellitus/' 
Joslin says : " Tuberculosis gave consumptives, and the rest of us, 
fresh air. The modem treatment of diabetes is giving the community 
very definite ideas about diet and the desirability of maintaining the 
body in the best possible physical condition. Between the con- 
sumptive and the diabetic we have very little excuse to be ill.^' This 
is undoubtedly true, but the aggregate knowledge of food values is 
still very meagre; and what the consumptive and the diabetic have 
failed to do will be accomplished by contingencies incident to the 
ravages of war — for in this case, aef truly as in any other, will neces- 
sity be the mother of invention. 

It is in anticipation of such a contingency that the writer of this 
brief article is presenting the accompanying tables, one of which 
(Table I) has already been published for popular reading in the 
Philadelphia North Americcm, and, as a matter of permanent record, 
is herewith presented. 

Accompanying each article of diet are two lines of figures. The first figure 
on the top line represents the price per pound of that commodity April 15, 1917, 
unless otherwise noted. Each subsequent figure in the same line represents a 
presumed advance in price. Each figure in the second line represents the fuel 
value in calories received for 5 cents when commodity costs per pound the amount 
placed above it. 

Ewample. — ^When apples, dried, cost 15 cents per pound, for 5 cents one 
would receive 439 calories, and when they cost 16 cents per pound, for 5 cents 
one would receive 416 calories. If the price of dried apples should drop to 10 
cents per pound, it will be readily seen that one would get twice as many calories 
for 5 cents as are obtainable when the price is 10 cents per pound. In like 
manner, if the price were to go to 32 cents per pound, one would get only one- 
half as many calories as would be received as when dried apples are selling for 
16 cents per pound. 

265 
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Tabes I 

A. Apples, dried ...... 15 16 18 20 

5 oentB = calories 439 416 866 330 

Apricots 20 22 25 28 

5 cents = calories 315 286 252 225 

B. Bacon, smoked 35 40 45 50 

5 cents = calories 371 325 289 260 

Bariey, pearied . . . . 08 09 10 11 

5 cents = calories. 1006 894 805 732 

Bass 22 27 32 37 

5 cents = calories 49 40 34 20 

Beans, dried Nayy. 20 22 25 30 

5 cents = calories 401 365 321 268 

Beans, dried lima .17 20 22 24 

5 cents = calories 478 406 369 339 

Beans, canned baked 25 30 35 40 

5 cents = calories 120 100 86 75 

Beans, canned lima. 18 20 22 28 

5 cents = calories 100 90 82 64 

Beans, canned string 18 20 22 25 

5 cents = calories 26 24 22 19 

Beef, corned 22 24 28 82 

5 cents = calories 283 259 222 195 

Beef, dried 40 45 50 55 

5 cents = calories 95 84 76 69 

Beef, flank 16 18 20 22 

5 cents = calories 345 307 276 251 

BeeMiver 15 18 20 22 

5 cento = calories 180 149 135 122 

Beef, pUte& brisket 16 18 20 22 

5 cento = calories 452 403 362 327 



24 26 28 

275 253 235 

80 35 38 

210 188 173 

55 60 65 

236 216 199 

12 13 14 

671 619 575 

42 44 

26 25 

35 38 40 

229 211 201 
30 32 34 

271 254 239 
45 50 

60 

83 

55 

32 

15 

40 

173 156 141 

60 70 80 

63 54 48 

24 26 28 

230 213 197 

24 26 28 

112 103 96 

24 26 28 

306 279 259 



30 
219 

40 
158 

70 
185 

16 
503 



67 
30 
60 
28 
17 
36 



35 
51 
34 
14 
44 



Beef, porterhouse .. 35 

5 cento = calories 157 
Beef, round 25 

5 cento = calories 178 
Beef, rump 20 

5 cento = calories 273 
Beef, sirloin 30 

5 cento = calories 163 
Beef tongue 32 

5 cento = calories 156 
Beeto 05 

5 cento = calories 160 
Bread, Graham 07 

5 cento = calories 309 
Bread, whito wheat. 07 

5 cento = calories 839 



40 45 50 

138 122 110 
30 35 40 

148 127 111 

25 30 85 

218 182 156 

35 40 45 

139 122 108 

36 40 45 
139 125 111 

06 07 08 

133 114 100 

08 09 10 

271 241 217 

08 09 10 

734 652 587 



55 

100 

45 

99 

40 

136 

50 

98 

50 

100 

09 



60 
92 
50 



65 

85 



60 



36 Weight of 
50 solid veg.cal. 
86 
18 



32 Compare 
173 with pUto 
and brisket 

80 

90 

82 Compare 
226 with flank- 
both used 
for goulash 

70 

79 



60 

88 



55 

89 

55 

91 

10 

89 80 

11 12 18 

197 180 167' 

11 12 13 

538 489 452 



64 

78 



14 
155 

14 
419 
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Bread, whole wheat. 10 

5 cents = caloriee 568 
Bread, rye 07 

6 cents = calories 824 
Batter 45 

5 cents = calories 888 
C. Cabbage 10 

5 coits = calories 83 
Carp 15 

5 cents =: calories 82 
Cheese, Amer. dairy 38 

5 cents = calories 262 
Cheese, Domes, Swiss 60 

5 coits = calories 162 
Cheese, Neuchatel . 30 

5 cents = calories 248 
Chocolate 40 

5 cents = calories 347 
Cocoa 40 

5 cents = calories 282 
Cocoanut 10 

5 cents = calories 685 
Cod-fish steak 22 

5 cents = caloriee 76 
Com, canned 14 

5 cents = calories 150 
Com flakes 20 

5 cents = calories 408 
Commeal 07 

5 cents = calories . 1 152 
Com starch 10 

5 cents = calories 816 
Cottonseed oil 40 

5 cents = calories 024 
Cream 35 

5 cents = calories 252 
B. Eggs 42 

5 cents = calories 109 
P. Fowl, chicken 28 

5 cents = calories 137 
Goose 28 

5 cents = calories 263 
Turkey 35 

5 coits = calories 151 
Floor, ground wheat 09 

5 oents = calories 891 
Q. Gelatine 1^ 

5 cents = calories 69 



Table I — Continued 

11 12 14 16 18 
507 465 398 348 310 

08 09 10 11 12 

721 641 577 524 480 

50 55 60 65 75 

349 317 291 268 232 

15 20 25 30 35 
55 41 33 28 24 

16 18 20 22 24 
77 68 61 56 51 
40 42 44 46 48 

249 23? 227 217 208 

65 70 75 80 85 
150 139 130 122 115 

35 40 45 50 55 

212 186 165 149 135 

45 50 55 60 65 

308 277 252 231 213 

45 50 55 60 65 

251 226 205 188 174 

12 15 20 25 30 
570 456 342 274 228 

27 32 37 42 44 

62 52 45 39 38 

16 18 20 22 24 

139 124 112 101 93 

22 25 28 30 34 

371 327 291 272 239 

08 09 10 11 12 

1006 891 807 733 672 

12 14 16 18 20 

680 583 510 453 408 

45 50 55 60 65 

822 740 672 616 569 

37 40 45 50 55 

238 220 196 176 160 

45 50 55 60 65 

101 91 83 76 70 

33 38 43 48 53 

116 101 89 79 72 

30 35 40 45 50 

246 211 184 164 148 

40 45 50 55 60 

133 118 106 96 88 

10 11 12 13 14 

802 729 668 617 573 

1^ UO 1.35 1.40 1.45 

66 64 62 59 57 



20 
279 

13 14 
433 412 

85 90 
205 194 

40 

21 

30 Purchased 

41 alive 

50 1.00 
199 131 

90 1.20 
108 81 

60 
124 

70 80 Unsweetened 
198 179 

70 80 
161 141 



26 28 Weight of 

86 79 solid veg. 

36 40 

227 204 

13 14 

620 576 



70 80 

528 462 

60 70 

147 126 

70 84 Price per 

65 55 doz. 

56 

69 

56 Price, Dec., 

132 1916 

65 70 Price, Dec., 

82 76 1916 

15 18 

534 446 

IM 2.40 

55 33 
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Table I— Coniinued 



H. Ham, smoked 30 

5 cents = calories 273 

Halibut, smoked ... 28 
5 cents == calories 169 

Hominy 04 

5 cents = calories . 2010 
I. Ice cream 50 

6 cents = calories 144 
L. Lamb 26 

5 cents = calories 193 

Lard 20 

5 cents = calories.1021 

Lard compound 20 

5 cents = calories 405 

Lentils, dried 20 

5 cents = calories . 1021 

M. Macaroni 20 

5 cents = calories 406 

Milk, dry or concen- 
trated 20 

5 cents = calories 100 

Milk, whole 09 

5 cents = calories 376 

Mutton, leg 25 

5 cents = calories 178 

Mutton, loin 28 

5 cents = calories 253 

N. Nuts, almonds 20 

5 cents = calories 404 

Brazil nuts 25 

5 cents = calories 319 

Chestnuts 15 

5 cents = calories 307 

Peanuts 10 

5 cents = calories 939 

Pecans 30 

5 cents = calories 298 

Walnuts 25 

5 cents = calories 172 

O. Oatmeal 05 

5 cents = calories .1810 

Olives 46 

5 cents = calories 222 

Olive oil 55 

5 cents = calories 67i 

Oleomargarine 25 

5 cents = calories 682 

Oysters, cost per 100 1.00 
5 cents == calories 91 



35 


40 


45 


50 


55 


60 




234 


204 


182 


164 


149 


136 




33 


38 


43 


48 


53 


56 




143 


124 


110 


98 


89 


85 




05 


06 


07 


08 








1608 


1340 


1149 


1006 








65 


60 


65 


70 


75 


80 


1.00 


131 


120 


111 


103 


96 


90 


72 


30 


35 


40 


46 


50 






161 


138 


121 


107 


97 






22 


25 


28 


30 


33 


35 


40 


972 


928 


887 


850 


816 


785 


610 


21 


22 


23 


24 


25 


26 


40 


368 


324 


289 


270 


253 


238 


203 


22 


25 


28 


30 


32 


34 


40 


926 


816 


729 


680 


618 


583 


510 


22 


25 


30 


32 


35 


38 


40 


369 


325 


271 


254 


232 


214 


203 


25 


30 


35 


40 


45 


50 




80 


67 


57 


50 


44 


40 




10 


11 


12 


13 


14 


15 


18 


338 


307 


282 


260 


241 


225 


188 


30 


35 


40 


45 


50 






148 


127 


111 


99 


89 






33 


38 


43 


48 


53 


58 




2:14 


186 


165 


147 


133 


122 




22 


24 


26 


28 


30 


35 


40 


369 


336 


310 


288 


269 


231 


202 


28 


30 


32 


35 


40 


45 


50 


285 


266 


246 


228 


199 


177 


160 


18 


20 


22 


25 


28 


30 




256 


230 


209 


184 


164 


154 




11 


12 


13 


14 


15 


20 


Unshelled 


850 


782 


722 


670 


626 


469 


and roasted 


35 


38 


40 


45 


50 


55 


60 


265 


227 


224 


199 


179 


163 


149 


28 


30 


32 


35 


40 


45 


60 Domestic 


151 


143 


134 


123 


109 


95 


86 


06 


07 


08 


09 


10 






1508 


1293 


1131 


1006 


905 






50 


55 


60 


66 


70 


75 


90 


200 


181 


166 


154 


143 


133 


111 


65 


70 


80 


90 


1.00 


1.05 


LIO 


569 


528 


462 


411 


370 


352 


335 


27 


30 


32 


35 


40 


45 


50 


631 


568 


533 


487 


426 


379 


341 


1.05 


1.10 


1.15 


1.20 


1.25 


1.30 


2.00 Approx. 18 


86 


82 


78 


75 


71 


68 


46 oysters 
weigh 1 lb. 
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S. 



Onions 08 

5 cents = calories 141 

Parsnips 06 

5 cents = calories 102 

Peaches, dried 20 

5 cents = calories 315 

Peanut butter 20 

5 cents = calories 706 
Peanuts, unshelled . 10 

6 cents = calories 939 
Peas, canned 15 

5 cents = calories 85 
Peas, dried 18 

5 cents = calories 460 
Potatoes, sweet 06 

5 cents = calories 367 
Potatoes, white .... 07 

5 cents = calories 211 
Pork, salt fat 30 

5 cents = calories 593 
Prunes 15 

5 cents = calories 387 
Raisins 20 

5 cents = calories 401 
Rice, polished 14 

5 cents = calories 568 

Salmon, canned ... 36 

5 cents = calories 140 

Sardines, canned . . 16 



Table I— Continued 
10 12 14 16 



113 
07 

164 
22 



94 
08 



70 
10 



80 
09 

144 128 115 
25 28 30 



286 252 225 210 

25 30 35 40 

565 471 404 353 

11 12 13 14 

850 782 722 670 

17 19 21 23 

75 67 61 55 

20 22 25 30 

414 370 331 276 

08 10 12 14 
275 220 183 157 

09 11 13 15 



20 
56 
12 
96 
38 
188 173 



18 
63 
11 
105 
35 



15 20 
626 469 

25 27 

51 47 

32 34 

259 243 

16 18 
138 122 

17 20 



164 134 
32 36 



113 
40 



98 
45 



87 
50 



74 
55 



555 493 444 395 

16 18 20 24 

363 623 290 242 

22 25 30 35 

365 321 268 229 

16 18 20 22 

497 445 401 362 



356 323 

26 28 

223 207 
40 

201 

24 26 

331 306 



40 

126 

18 

5 cents = calories 298 265 
11 
56 



Sauerkraut 10 

5 cents = calories 63 

Sausage, bologna ..28 30 

5 cents = calories 203 189 

Sausage, frankfurt. 25 28 

5 cents = calories 227 203 

Sugar, granulated . 08 09 

5 cents = calories. 1134 1008 

T. Tapioca 07 08 

5 cents = calories. 1149 1005 

Tomatoes, canned . . 09 10 

5 cents = calories 57 52 

Turnips 04 06 

5 cents = calories 150 100 

W. Wheat, toasted .... 15 17 

5 cents = calories 565 498 

Wheat, shredded ... 10 12 

5 cents = calories 829 690 



45 50 

112 101 

20 24 

239 199 

12 15 



55 
91 



65 

77 
32 



52 
35 



42 
40 



32 
54 



162 142 

30 33 

189 172 

10 11 
907 825 

09 10 

893 804 

11 12 



47 
08 
75 
20 



43 
10 
60 
22 



424 385 

15 20 

552 414 



60 
84 

28 30 
171 160 149 

16 17 20 

39 37 

45 50 
126 113 105 

35 40 45 
162 142 126 

12 13 14 
756 698 644 

11 12 13 
731 670 618 

13 14 15 

37 

14 

43 

26 

353 325 303 

25 30 35 

831 276 237 



39 
12 
50 
24 



34 
16 
38 
28 



40 
158 

Includes oils 

Roasted 

30 Weights of 
43 solid veg. 
36 
230 



21 Compare 

70 with rice 

60 
297 

30 
194 



28 Compare 
284 with white 

potatoes 
72 
70 

In oil 



56 Price, May, 
101 1917 

50 Price, May, 
114 1917 

16 
567 

14 
575 

18 

29 



30 
283 
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Table I brings out clearly the fact that^ while the calories of a 
dozen ^gs or of a pound of beef always remain the e(aine, the number 
of calories of each of these foodstuffs which one receives for a fixed 
unit of exchange — say five cents — is entirely dependent upon their 
market price. In the instance of dried navy beans, which are now 
selling for twenty cents a pound, one receives for five cents 402 
calories. If, however, the price should go to forty cents a pound, 
one would get only half as many — 201 calories. 

Table I does not give an idea of the percentage of fat, protein, and 
carbohydrate in the various foodstuffs. To supply this informa- 
tion. Table II is presented, which shows graphically the fuel value 
per pound, as well as the percentages of the nutrient constituents — 
fat, protein, and carbohydrate — of a number of representative foods. 

Professor Chittenden, of the Sheffield Scientific School of Yale 
University, by virtue of numerous experiments, has shown that the 
amounts of protein necessary to support life under varying con- 
ditions, ranging from rest in bed to hard manual labor, are con- 
siderably smaller than has heretofore been thou^t Indeed, the 
reports received from the German Army during the earlier days of 
the war seem to indicate that health may be maintained on protein 
rations even lower than sixty grammes, or two ounces, dry weight, 
per diem. The Latin races are the most economical of all peoples 
in their protein consumption. By the use of large quantities of 
carbohydrates fortified with oils, which they use in abundance, they 
derive their energy and heat from these two food elements, and eat 
merely enough protein material to make up the deficiency caused 
by tissue wasta In other words^ they use protein for repair, and 
not for energy and heat, deriving their energy and heat almost 
wholly from fats and carbohydrates. 

Table III (p. 271) shows the number of calories in protein, fats, 
and carbohydrates necessary to support life during varying conditions 
of activity. 

By combining the data furnished in Tables I, II, and III, I 
believe that information may be secured that will give a better 
understanding of the value of foods, as they are purchased from 
the grocers* shelves or as they appear on the table, than it has 
hitherto been possible to obtain from any one source of information. 
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Tabes III 
Rations Varied far Age, Bern, and Condition 

Energy in 
Protein Fata Carbobydratea. oalonea 

Low High Low High 

CbiMrcn, two to six 144 280 360 1000 1800 1620-1066 

Cldldren, six to fifteen 200 800 406 1800 1400 1028-2128 

Women, with light exercise .... 200 320 720 1200 1820 2272 

Women, at moderate work .... 240 868 720 1600 1728 2720 

Man at light indoor work 240 400 640 1660 1800 2764 

Man at light oatdoor work .... 240 400 900 1600 1840 2940 

Man at moderate outdoor work. 800 600 1126 1800 2000 8476 

Man at hard outdoor work .... 400 600 1350 8000 2200 4000 
Man at yery hard outdoor winter 

work 600 720 1800 2400 2600 4902 

U. S. Army rationg 256 424 2620 1840 2160 4896-6032 

U. S. NaTy rations 672 2628 2228 6646 

FootbaU tetm (old regime) .... 724 2628 2228 6697 

CoUege footbaU team (new) .... 500 500 1126 2000 8676 

I wiflh here^ however, to call attention to certain erroneous con- 
dnsions that may be drawn fr(Hn Table I: 

One mi^ty for instance, well consider spinach, celery, lettuce, and 
various vegetables of this type as a poor investment, because of their 
low yield of calories. The interpretation of a table of this kind 
can not be made too literally, since one must consider the impor- 
tant part played in digestion by the gratification of one's fancy or 
appetite. Lusk, in his introduction to Qephart's book, ^^ Analysis 
and Cost of Beady-to-serve Foods,'' makes the following comment: 
** It is known to all that the sight of appetizing food makes one's 
'mouth water.' It is known, however, to comparatively few that 
the sight of such food makes the stomach ' water ' in the same tienao; 
that is to say, a flow of gastric juice is set up in the stomach." 
Again, he aptly says : ** The appetite is like a magic wand, influencing 
the whole of the digestive process " ; and, while many of these food 
conmioditiee may be a poor investment purely from a caloric stand- 
point, they must be used in order to make the dietary more attractive. 
The purpose of Table I is not to show the deficiencies in calories in 
such foods so much as it is to show, in the main, the types of foods 
that give one the most for one's money. 

Another excuse for using certain of the vegetables that are low 
in their food value is the mineral elements that they supply. We 
must not merely consider fats, protein, and carb(diydrates when we 
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think of a balanced ration; for a ration may be well balanced, so 
far as these constituents are concerned, and very poorly balanced 
from the standpoint of inorganic constituents. The work of Blather- 
wick has made it plain that there must be sufficient basic, or alka- 
line, elements in the diet to neutralize the acidity caused by chlorine, 
phosphorus, sulphur, etc., which are acid-forming elements, and 
which preponderate in meats and cereals. These substances would 
be instrumental in raising the hydrogen-ion concentration of the 
serum, were it not for the basic elements referred to, which pre- 
dominate in most vegetables. 

Table IV shows the preponderance of either acid or basic ele- 
ments in a group of foods. For instance, while lemons and straw- 

Tablb ly 

(Sherman and Grettler) * 

Ewoe$8 of Acid-forming or Base-forming Elements in Foods | 

Excess aoid or base in terms of normal 
Article of food solutions. Per 100 grammes. 

Add Cc. Base Co. 

Apples 3.76 

Asparagus 0.81 

Bananas 5.56 

Beans (dried) 23.87 

Beans (lima, dried) 41.65 

Beets 10.86 

Cabbage 4.34 

Cantaloupe 7.47 

Ctorots 10.82 

Cauliflower 5.33 

Celery 7.78 

Crackers 7.81 

Eggs 11.10 

Egg-white 5.24 

Egg-yolk 26.69 

Fish (haddock) 16.07 

Lemons 5.45 

Lettuce 7.37 

Meat (lean beef) 13.91 

Milk (cow's) 2.37 

Oatmeal 12.03 

Oranges 5.61 

Potatoes 7.19 

Prunes 24.40 

Raisins 23.68 

Rice 8.10 

Wheat (entire) 9.66 

*SHBBMAif AND QwmwM: JouT. Btcl. Chtm., 11, 323, 1012. 
fHAWK: ** Practical Phyaiolosioal Chemistry," Fifth Edition. 
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bemes are acid, the principal part of their acidity is due to such 
acids as citric acid, which contain neither acid nor basic elements, 
and are broken up into carbon dioxide and water. Lemons have, 
as will be seen from the table, a preponderance of basic elements, 
like potassium, sodium, etc., over the acid elements, such as chlorine^ 
phosphorus, sulphur, etc It is a common practice among physicians 
to administer alkaline citrates when it is desired to increase the 
alkalinity of the urine, since these supply available alkaline ions. 

Another excuse for employing v^etables that are low in food 
value is the fact that they are easily fortified with fats and oils in a 
manner that increases their palatability and greatly enhances their 
nutritional value. 

Still another reason for their use is the fact that they leave a 
large intestinal residue or roughage, which facilitates a regular 
function of the bowels. 

In order that one may more readily gain an approximate idea 
of the caloric value of his intake. Table V is added, giving, in one 
hundred-calories portions, the number of teaspoonfuls, tablespoon- 
fuk, etc., of prepared or ready-to-eat foods. 

There are 100 calories in the following: 

Table V 

Oyster eraekeri 20 1 inch in dismeier 

Uneedft biscuits 4 

Homemade bread 1 slice, 3x4x% indies 

Force 6 heaping tablespoonfuls 

Oatmeal, cooked 2% heaping tablespoonfuls 

Hominy, boiled 2% heaping tablei^oonfals 

Macaroni, boiled 2^ heaping tablespoonfuls 

Macaroni, baked with cheese.. 1% tablespoonfuls 

Flour, roller process 1 tableiq[KK>nful 

Com starch 1 tablespo<»ful 

Rice, boiled 1 heaping tablespoonf ul 

Potatoes 1 Tery large 

Sugar, cubes 3^ 

dominoes 4 

loose t^ heaping teaspoonfuls 

Commeal mush 4% tablespoonfuls 

Butter and oleo 1 ball 

OliTe oil 1 scant tablespoonful 

Cheese, American pale 1 cubic inch 

Eggs, hen's 1 large 

Milk 1)4 tumblerfuls 

Bacon, snu^ed, uncooked .... % slice 

Vol. IV, Series 27—18 
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Tabli y— CofOifiiied 

MnUoa, lean 1 snmll chop 

&imk, round 1 small helping, lees than 2 oonoet 

Oranges 1 large 

Tomatoes 8 

Bananas 1 

Peaches 8 

Prunes 2 very large 

Figs 1% 

Walnuts 8 laige 

When Jodin mentioned llie part played by tuberculosis in revolu- 
tionizing therapeutics, he f ailed, in my opinion, to point out one of 
the most important and far-reaching things diat tuberculosis has 
given us; namely, the therapeutic value of rest In the treatment 
of tuberculosis, rest is one of the most essential factors. Permit me, 
therefore, in concluding this article, to leave with you a thou^t that 
I have expressed elsewhere in the daily press : 

It requires less fuel to run an internal-combustion engine fourteen 
hours than it does to run it sixteen hours. In like manner, it re- 
quires less fuel to run the human engine fourteen hours than it does 
to run it sixteen hours. Now, it lA a conservative estimate that the 
average human being will save one hundred calories by going to 
bed two hours earlier at night If thirty-five millions of the more 
than one hundred millions of people in the United States were to 
make such a daily conservation for one year, it would be ample to 
feed an army of one million men for two hundred and fifty-five days. 

It is not to be thou^t that my expectation is that this statement 
shall be taken literally. I have presented my idea in this peculiar 
manner in order to bring forcibly home to the minds of my readers 
the therapeutic value of rest, at a time when food may be scarce, and 
in order that tuberculosis and other pestilences that have already 
seized the countries that are now so vigorously engaged in warfare be 
prevented. With increased rest and increased relaxation, one may not 
only accomplish these purposes, but may also be enabled to work more 
intensively at one's occupation during the hours given to such work. 

In this connection it is to be hoped that there will be a nation- 
wide movement toward the establishment of a curfew, which would 
mean not only a conservation of food, clothing, leather, etc., but it 
would be highly instrumental in production of a sturdier and more 
disease-resistant race. 
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TREATMENT OF PYJEMIA AND SEPTICEMIA BY 
TRANSFUSION OF IMMUNIZED BLOOD 

BY DR. WILLIAM A. STBBL 

Associate Surgeon, Samaritan Hospital, Philadelphia, Pa. 



SsPTiOAMiA is a febrile condition due to the abeorption from a 
wound into the blood-stream of pyogenic bacteria and their toxins. 
Owing to lack of natural resistance on the part of the infected indi- 
vidualy the bacteria are not destroyed by the plasma and leucocytes, 
but multiply in the blood-stream. The condition is spoken of as 
pysemia when the circulating bacteria increase to such an extent that 
masses of them plug the capillaries and form septic thrombi which 
break down into local abscesses. Pysemia is an advanced septiceemia 
characterized by the formation of secondary or metastatic abscesses. 

VABIBTIES OF SSPTIOJBMIA 

Clinically septicsemia falls into three general types: First, an 
acute localized cellulitis and lymphangitis, giving general febrile 
symptoms, which subside with free drainage of the infected area. The 
bacteria in the blood-stream are quickly overcome, once their source of 
supply is cleaned out. 

Second, the acutely fatal type, in which the primary focus is of 
secondary importance. The bacteria which have entered the blood- 
stream multiply rapidly and in spite of all treatment the individual is 
overcome in from five to ten days. The toxtemia is so virulent and its 
action so rapid that local abscesses do not have time to form before 
death occurs. 

Third, the true pysemia, in which there is an attempt at localiza- 
tion, on nature's part, of the circulating bacteria. They are walled off 
at various spots in the body and form abscesses, particularly in the 
skin, bones, and solid viscera. The patient runs his course of fever, 
sweats, chills, vomiting, septic diarrhoea, enlarged spleen, jaundice, 
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albaminima, progressive ansemia, and delirium, and finally snocombs 
in from three to six weeks' time. 

In the first type of septicsemia local measures suffice ; in the second 
type the case is fatal from its incipiency ; in the third type materials 
thrown into the blood-stream which will kill the circulating bacteria 
without injuring the host may effect a cure. Pysemia is a progressively 
fatal disease when treated by the usually accepted methods. It is 
against this lype of infection that the efforts of workers in the fields 
of chemotherapy and serumtherapy are now being directed. 

aSinBBAL TBEATMBNT 

LocdUy. — Care of the infected focus by thorough drainage and 
antisepsis. This, while important in the early stages, is of little value 
after the infection is general and the blood-stream has become the 
body culture media. Later, every metastatic abscess should be opened 
and drained in the hope of preventing its becoming a secondary source 
of infection. 

Medication hy Mouth. — ^Almost every drug in the Pharmacopoeia 
has been given in the hopeless seardi for a specific — notably iron, 
quinine, alcohol, and the mineral acids. All are useless except for 
their general tonic effect 

Inlr(M}enou8 Medication. — Theoretically this offers the best method 
of attacking the infection. All antiseptics which have been success- 
fully used in local conditions have been tried in safe dilution intra- 
venously. Mercury, carbolic acid, formalin, and turpentine (thalla- 
nine) have had ^ithusiastic exponents, and, while an occassional case 
may have reacted brilliantly, the real chemical specific has not been 
found. Proteins as derived from starch solution, Witte's peptone, 
or the bacterins given intravenously are said to break down the in- 
fective body foci and increase the bactericidal action of the blood. 
Substances tending to neutralize the blood acidity in acidosis states, 
as glucose and soda bicarbonate (Fischer's evolution), have value when 
injected in salt solution and may prolong life, but the end-result 
is the same. 

Vaccines or hacterins are useless. The patient's body is in a con- 
tinuous negative phase, and the throwing into it of some millions of 
dead germfi( but adds more fuel to the fire of the countless living 
organisms which the system is unable to react to. 



Digitized by VjOOQIC 



TBBATMSNT OF PTJSSMIA AND SBPTIOJBMIA 277 

Sera — ^the most exploited of which is the antbtreptoooocio — is of 
no proved value. 

EliminaUon, by purging, sweating, and diuresis^ supplemented by 
salt solution intravenously or subcutaneously, by diluting and carry- 
ing off the toxins gives immediate good resulted, which unfortunately 
are only temporary, and the day arrives when the toxins of the multi- 
plying bacteria can no longer be washed away. 

Hypodermic Stimvlatum. — Strydmia, digitalis^ caffein, etc, like 
salt solution, have no permanent valua 

This whole list of remedies, while giving temporary results, is 
useless in checking a fatal termination of Ihe disease, because they 
treat the toxin£( and not the germ which is producing them, and until 
the workers in chemotherapy can give us drug combinations to kill 
each strain of blood-circulating organism, similar to the action of 
salvarsan on the SpirochcBta pallida, we will have no exact method of 
combating septiceemia and pysBmia. 

TSAKSFUSION OF HCMUNIZED BLOOD 

The use of whole blood in the treatment of septic conditions has 
been practised by many operators with indifferent success. It is 
probable that the blood elements of the usually employed, normal, 
healthy donor are quickly iegtrojed by the toxins and bacteria of 
the recipient, and at the best can act only as a fleeting reinforcement 
Indeed, such rapid destruction as indicated by the chill of haemolysis 
may accentuate the existing toxsemia. 

But if the transfused blood is loaded with protective principles; 
if the donor has recently cured himself of a similar infection, his 
serum must be strongly bactericidal and his leucocytes trained to 
combat that type of infection from which he haa recovered and from 
which the recipient is dying. 

With this idea in view, every progressive case of septiceemia or 
pysemia in the Samaritan Hospital is given this treatment exclusively, 
with results which have been most encouraging. The eight cases re- 
ported tell their own story. All were of the progressively fatal type 
under usual methods of treatment Two had been refused admission 
to other hoerpitals because of their hopeless condition. Seven of the 
eight made complete recoveries. The fatal case responded to his first 
transfusion, but died of a pneumonia which developed three days 
later. 
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Plan of Treatment. — ^A record is kept of aU recovered septic cases, 
particularly streptococcic Cultures or smears are immediately taken 
of any resistant septicsemic or pysemic case which develops in the 
house or is admitted in this condition. A donor is chosen whose type 
of infection clinically and bacteriologically is similar. From four to 
twelve ounces of blood is at once transfused. If time and the patient's 
condition permit, hsemolysis tests are made. Tho dose is repeated on 
an average of every fifth day until the patient is symptomatically 
cured. In two cases with urinary suppression Fischer's solution was 
given intravenously every second day. In the other six cases no other 
treatment was given. The immediate improvement in appetite and 
digestion allows of forced feeding. 

The most striking effect of the treatment was the sense of return- 
ing confidence and well-being on the part of the patient Within 
twelve hours there is a drop in temperature, cessation of sweats and 
chills, return of normal mentality, return of appetite, a fading away 
of forming abscesses, and an improvement in local wound conditions, 
as evidenced by a limitation of spreading cellulitis and a free dis- 
charge of normal pus in open wounds. The magic of the disap- 
pearance of symptoms is only comparable to similar changes in old 
mercury-proof syphilitics following an intravenous injection of 
salvarsan. 

Experience has taught that the transfused blood is used up in 
about five days, and in bad cases symptoms of a relapse may be ex- 
pected after that time if a second transfusion is not given ; so that 
two doses of blood at five days' interval is the rule, with subsequent 
doses if the nature of the case demands it. In no instance did symp- 
toms of haemolysis develop, nor was there evidence of the blood doing 
the recipient harm. 

As the dose of blood is used up within a few days, there is danger 
of giving too few transfusions instead of too many, and of attempting 
to throw the patient back on his own body resistance, which does not 
exist, instead of relying on the positive value of a suitable donor's 
blood. This fact was well shown in Cases I and V, in which febrile 
symptoms developed following the patient's discharge from Ihe hos- 
pital as cured. The relapses occurred three and four weeks, respec- 
tively, after all local and general symptoms had subsided, and relief 
was only attained by a resumption of treatment This is a class of 
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patients who have no* autogenous resistance and must depend on out- 
side elements to combat their infection. 

The limitations to the treatment are the finding of a suitable and 
willing donor and the ability to carry out a transfusion. We have 
found the syringe-cannula method the easiest and most reliable trans- 
fusion tedhnic 

The question of how long the immuniring principles remain in 
the blood of a self-cured septic case is a matter for future research 
to decide. The blood of one of our donors was still active clinically 
after six months; but one would expect the best results from the seram 
and corpuscles of the recent^ healthy convaleefcent 

OONOLUSIONS 

1. Transfusion of blood from self -cured septic cases has a curative 
action on patients suffering from chronic septicsemia or pysemia. 

2. The infection from which the donor has recovered should corre- 
spond clinically and bacteriologically to llie infection by which the 
recipient is being overcoma 

3. The transfused blood is used up in about five days^ and a second 
dose should be given at that time and repeated as often as the clinical 
symptoms warrant. 

4. The immediate improvement in symptoms is so marked that one 
gets a false sense of security, which will be shattered by a relap£(e if 
repeated transfusions are not persisted in. 

5. It offers a promising method of cure in the usually fatal chronic 
septicssmia and pyeomia conditions. 
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ETHER ANAESTHESIA 

BY KATHLEEN CARROLL, R.N. 
AiuBstlietiBt, George F. QeiBinger Memorial Hospital, Danville, PennsylTania 



The suooess of any ansesliietic depends upon several factors^ Ihe 
principal among these b^ng as follows: 

First. — ^Itfl safety. 

Seoond. — Its anffisthetic properties. 

Third. — Its after-effects upon the patient 

Fourth. — ^Its convenience to the surgeon. 

Fifth. — Its ease of administration. 
From wide experience ether has proved itself to be the safest of 
aU anaesthetics — so much so tiiat in many of the large clinics it is 
used to the exclusion of all others. Ether is abck>lutely safe, inas- 
much as it may be administered by the most inexperienced person, 
which unfortunately is too often the case. If the time were given 
to the study of its proper administration that must necessarily be 
given to the study of nitrous oxide, many more would appreciate its 
truly valuable properties ai an ideal anaesthetic. Many unfavorable 
comparisons have been made between ether and nitrous oxide, but 
upon investigation it was found that these comparisons usually were 
made by an expert with the latter anaesthetic and an inexperienced per- 
son with the former. Nitrous oxide is very often used as an initial 
anaesthetic, but this is unnecessary if ether id administered properly, 
as the patient should experience no feeling of suffocation if given 
plenty of air and the ether is dropped slowly. The use of chloroform 
as an initial anaesthetic is absolutely unwarranted ; furthermore, sta- 
tistics show dangers attached to its use that prohibit it in many 
instances. Scientific investigation has demonstrated that it is a 
direct protoplasmic poison, and no precautions can be intelligently 
taken against it. 

The anaesthetic properties of ether are best demonstrated in the 
perfect relaxation which may be obtained by iter use in abdominal 
operations. From personal observation it may be stated that where 
nitrous oxide is used for abdominal operations it is impossible to 

281 



Digitized by VjOOQIC 



INTEBNATIONAL OLIIiaOS 

obtain perfect relaxation withoat the use of ether in conjunction with 
it or where the surgeon is able to work in the abdominal cavity without 
packing off the intestines. In giving ether where there is work upon 
the stomach or intestines the ansBsthetic may be stopped when the 
abdomen is opened and the patient allowed to c(xne out almost 
entirely — ether again being administered before the surgeon com- 
mences to close the peritoneum in order that there may be relaxation 
for that purpose. 

The great virtue of nitrous oxide seems to be in its conjunction 
with novocaine — the ansesthetic being given merely to allay the 
shock which the patient is apt to experience from witnessing her 
own operation; but it does not insure relaxation. Thus compar- 
ing the use of nitrous oxide and novocaine and ether and novocaine 
— in many cases where the latter is used, goitre cades especially — a 
very small amount is required to keep the patient under. 

The after-effects of ether upon the patient^ as heretofore chron- 
icled, have so greatly diminished since its proper administration that 
it leaves little or nothing to be said upon the subject. Shock following 
the administration of ether is very uncommon, as likewise is pneu- 
monia, the latter, where it has occurred, having been found to de- 
velop in most cases in from a week to ten days following operation, 
thus eliminating ether as the offending factor. Its effect upon the 
kidneys ifif, at the worst, only transitory. This is evidenced, perhaps, 
by the presence of acetone in the urine, which, however, has been 
found to clear up very readily in a day or two after the operation. 

Ether has been found to be a cardiac stimulant in small doses, 
and may be administered accordingly in heart cases. 

I have stated above the convenience of ether to the surgeon, 
inasmuch as it is liie only ansesthetic that will produce perfect relaxa- 
tion and enable him to carry on his manipulations without trouble- 
some straining of the patient 

The administration of an ansesthetic is not only a science but 
an art, and one of the greatest factors in giving an ansesthetic is 
to tdlJc the patient to sleep. Where it is at all possible, a preliminary 
visit should be made to the patient so as to assure her of the fact 
that there is no danger in taking, an ansesthetic and to gain her 
confidence. Many people who undergo operations have a far greater 
dread of liie ansestiietic than they have of the operation itG(^lf . 
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The anaesthetic room should at all times be absolutely quiet in 
order that there may be nothing to distract the patient's attention 
from the ansesthetiert;, and, as the mental attitude and feelings of the 
latter are reflected upon the patient, she should give her xmdiyided 
attention to the ansesthetic She should assure the patient that 
nothing will be done until she is asleep; this seems to be a 
great drenad with so many, and it is much better to wait and encourage 
a patient — ^taking great care never to cross them — ^than to try and 
force them under. Undue haste usually results in struggling, 
coughing, and vomiting, and nothing is gained; whereas if a patient 
is allowed to take her own time and ifi( given plenty of air, narcosis 
without the above inconveniences is quickly and comfortably acquired 

Ether is best given by the slow drop method, using for convent 
ence a f ourHmnce can or bottle, into which is fitted a cork, grooved 
on either side, through one of which a small wick of cotton is passed 
into the can. A modified Esmardi inhaler, covered with two layers 
of stockinet, is found to be easy to handle — ^the inhaler being sterilized 
by boiling between operationfi^ and a fresh piece of stockinet used for 
each operation. The patient's eyes are protected by a piece of wet 
cotton being placed over them, under which a piece of gutta-percha 
tissue may be used, although this is not absolutely necessary. Great 
care should be taken to remove false teeth, chewing gam, etc., and 
liie nose should be inspected to see that all air-passages are open. 
The cone is at first held away from the face while the ether is dropped 
slowly. Many patients will respond more easily if asked to count 
slowly. 

The ansesthetist should acquaint her patients with the different 
stages of ansesthesia and tell them what to expect, so that as the 
ether begins to take effect the cone can be lowered to the face and the 
gauze wrapped around it — ^always being careful to leave an air- 
space in order to keep the color good. The jaw should be kept well 
forward and up so as to keep the tongae from falling back and 
to imrure against vomiting. When the muscles are relaxed, tiie 
head should be placed on one side, as patients are found to breaAe 
better in that position. Many ansesthetists make the mistake of doing 
too much rather than too little, and a more comfortable ansesthesia is 
obtained and maintained if the patient is disturbed as little as pos- 
sible — ^provided they are in good condition. Sui^cal ansesthesia is 



Digitized by VjOOQIC 



284 n^TEBNATIONAL OUIHOS 

easily recognized by the deep, regular respiration and relaxation of 
the muscles. 

In ansesthesia the color sign is perhaps the greatest register of a 
patient's condition, and the ansBsthetist should be able to recognize 
the difference between pinkness and pallor as signifying the differ^ice 
between a well-sustained circulation and a concUtion of syncope. The 
greatest ^ideavor should be made to keep the patient' s color 
pink, as there is always danger when there is pallor or the patient 
becomes purple; both serve to indicate an insufficient amount of 
oxygen and are a warning for less rebreathing and more fresh air. 
Pallor is more apt to occur where a too open method is employed and 
an excessive loss of carbon dioxide takes place, thus lowering the 
visceral tonus and the normal amount of blood in the cutaneous 
vessels: rebreathing in such casein is indicated. Also, with the open 
drop method, there is much waste of ether, due to evaporation and 
the annoyance of a dripping frosted mask, and few patients will go 
under without the ansBSthetist having to resort to the closed or semi- 
closed method, as with the open method vomiting is very apt to 
occur and the ansesthetic must necessarily be ^^ pushed " to counter- 
act it 

Ether should be given as any other drug, with the same precautions 
for over-dosage. It is difficult to state any particular ruled a» to 
the amount required for any particular operation, as so much depends 
upon the patient : cases of peritonitis usually, and alcoholics especially, 
require much more than ordinary abdominal cases ; whereas head and 
neck cases may be operated upon under light anesthesia, while rectal 
cases require full ansesthesia. Where novocaine is used, especially in 
goitre cases, very little ether is required. 

Postoperative vomiting following ether is present in a very small 
percentage of cases: when toxic doses are given and the blood 
becomes saturated with it, naturally the stomach is called upon to 
eliminate it, and under these circumstances it is a virtue rather than 
a fault A single emesicr, which often takes place before return of 
consciousness, has the advantage of clearing the lungs as well as liie 
stomach. 
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THE IMMOBILIZATION OF FRACTURED LIMBS IN 
MILITARY SURGERY 

BY L^ON FROGBR, M.D. 

Alport, France 



With modem arms whose projectiles are possessed with a very 
great momentum and explosives which disperse bursting steel in 
many-sided, sharp-edged bits, fractures in warfare are mostly com- 
pound, with large, irregular wounds, numerous bone splinters, and 
severe suppuration. 

Soiled by contact with every possible kind of matter, containing 
in their recesses d6bris of clothing, earth, metallic dust> and various 
other foreign bodies, all these wounds must be considered infected 
from the start In September, 1915, Tuffier stated at the Academy 
of Medicine that 50 per cent mortality occurred in wounds treated 
in the ambulance service from infected wounds, and out of 1000 
amputations, 800 were rendered necessary by infection. 

Therefore these wounds should be the object of minute and un- 
ceasing care, for otherwise infection supervenes, suffering is ex- 
treme, hemorrhage will reduce the patient's vitality, and, finally, 
gangrene will necessitate amputation. 

But another object to be attained must be ever borne in mind, 
and that is to obtain a functionally useful limb, and this brings up 
the question of the conditions which an apparatus for the treatment 
of the fractures must fulfil. 

The above two therapeutic indication£^ can not be separated. 
Under no circumstances can such fractures be put up in a plaster 
cast, for obvious reasons, and if, on the other hand, all care is ex- 
clusively directed to the treatment of the wound and healing is 
awaited before applying an apparatus for the treatment of the frac- 
ture, it is more than probable that> after the lapse of the several 
weeks required for the repair of the wound, reduction of the frag- 
ments will be a matter of impossibility. 

Warfare efurgery was confronted with a great difficulty, and from 
the beginning the treatment of these compound fractures appeared 
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overpowered by obstadee. Frequent dreesiiigB on the one hand, 
unmobilization of the fracture on the other^ as much for obtaining 
consolidation in good position as to spare the patient the suffering 
resulting from the removal of the apparatus^ were urgent necessities. 

An apparatus which would permit an easy and frequent exami- 
nation of the wound, the application of dressings and drains, ease 
the pain due to displacement of the fractured bone by retaining the 
fragments in proper position, is, as Cabot says, the vital indication. 

But, at the same time, the apparatus must be capable of im- 
mobilizing the limb after the lapse of several days, giving the pa- 
tient a limb of nearly normal shape and functionally usefuL That 
apparatus which can give the best ultimate results will fulfil the 
orthopsedic indication. 

It should also fulfil other requir^nents. While controlling the 
pain inherent to movements, it must not in itself be painful, and it 
should occupy as little room as possible and be as light in weight as 
possible over the traumatic area, without ceasing to be sufficiently 
resistant to maintain the reduced fracture, and prevent overlapping 
of the fragments. It must be simple, quickly constructed with nm- 
terials which can not absorb pus, and unattackable by the contact of 
antiseptic solutions. Such materials are easily obtained. 

Finally, the apparatus must be such that it can be applied any- 
where and to any case that may come up for treatment 

My studies with various apparatuses made of plaster or other 
material, at the front in ambulances or in the hospitals in Paris, 
made evident to me the advantages and disadvantaged of each sys- 
tem and at length led to what I consider the ideal type and which 
gives the best results in this class of fractures. This apparatus is 
what I call the bracketed plaster collars, but before describing it 
let me say that neither fracture cradles, splints of all types, con- 
tinued extension, or the usual plaster casts can realize at the same 
time both therapeutic indications of open fractures; namely, painr 
less and frequent dressings and immobilization in good position. 

Now, although continued extension permits examination of the 
wounds, it ie( not an apparatus with which transport of the patient 
can be undertaken with any degree of security. With a medium 
weight it does not avoid, any more than the fracture cradle, the dan- 
gers of hemorrhage from injury of the vessels by the ends of the 
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fragments. If a heavy weight is naedy whioh prevents shortening 
and deformity of the callus^ it must be applied over a large segment 
of the limb and consequently can not be applicable in oases of exten- 
sive wounds. Extension is not practical for frequent removal 

The ordinary plaster cast is the best for maintaining approxi- 
nmtion of Ihe f racture, but it prevents the local treatment of the 
wound. Suture of the fracture or bone plating is, in war surgery, 
a very exceptional means of treatment. 

The bracketed plaster cast (that is to say, a combination of 
rather broad plaster collars and metallic splints) allows the wounds 
to he careftdly watched at ail times and secures immobUuiation which 
controls the pain. 

Qu^nu was the first to use these splints, and the one that he 



Fio. 1 




Open frMture of forearm. Plaster ooUftn mad tin tplints apfklied. 

employs for the lower limb realizes continued extension at the same 
tima It is composed of a plaster cast around Ihe waist and one or 
two collars on the legs, according to the requirements of the case, 
united by copper rods which slide in metal tubes fixed in the plaster 
and to which they are fastened in extension (see Fig. 1). 

All these interrupted plaster apparatuses are composed of more 
or less broad plaster collars applied on Ihe healthy portions of the 
limb and taking their point of application on the more prominent 
parts of the skeleton. .They are connected by rods of various ma- 
terials — ^wood, plaster, or metal. The rods are straight, coaptating 
themselves to contours of the limb, or are made in the form of a 
handle or arch in order to give easy access to the wound. 
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Lejars usee rather heavy iron wire for the rocl% while Boe^i- 
blith employs lead tabes over which rubber tubing is drawn. I do 
not reconunend wooden rods^ for obvioos reasons which require no 
discussion. 

Plaster splints take up much room and are quicUy soiled, while 
plaster arches are not sufficiently strong to permit transportation of 
the patient 

In order to give free access to the wound the rods must be as 
small and as light as possible, without involving the solidity and 
rigidity of the apparatus. They must likewise adopt the shape and, 
so to say, mould themselves on the limb in order to be correctly 
applied and give the necessary support 

There is only one malleable splinting material which fulfils these 
requirements, and that is one of metal which doect not oxidize, 
which is not altered by contact with pus and antiseptic solutions, 
and which at the same time retains sufficient rigidity to maintain 
the extension when applied. 

These rods, as I have said, may be straight, arched, or in the 
form of bridges, but a fact that must not be lost sight of in the 
conception of a military fracture apparatus ia that, of all its quali- 
ties, simplicity and the ease with which it can be constructed are of 
paramount importance. 

A certain number of these apparatuses constructed in most in- 
genious ways are used in the large base hospitals, but they possess 
precisely the faults of their qualities — they are not sufficiently prac- 
tical At the ambulance or field hospital they are not to be had 
and are too intricate to construct 

Delbet has recorded some very interesting results obtained with 
different types of these apparatuses by which continued extension is 
obtained and walking at the same time permitted. The first of them 
is composed of tubes which slide into one another, but a spring, 
whose strength is regulated by screws, forces them apart, thus pro- 
ducing an opposing effective force on the plaster collars to which 
they are fixed. 

In the second type, the weight of the body is supported by the 
splints by the intermediary of the plaster collars. Still other types, 
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too long to desoribey have given good results at the hands of other 
surgeons. 

Simplicity and ease of construction are the great qualities of the 
apparatus made with strips of thin sheets of tin, a material which 
can be found everywhera It has the great advantage of moulding 
itself to the shape of the limb that it is to support. The applica- 
tion of these narrow strips of tin to the plaster requires very little 
time; they are thin, light, take up very little space, are rigid, and 
do not oxidize. 

By this combination of plaster and tin splints a sufficiently rigid 
apparatus is obtained to retain the limb in proper position, and con- 
sequently the fragments can not become displaced. The pain ceases 
and the patient can sleep with comfort. This is one of the most 
appreciable results obtained as soon as this apparatus has been ap- 
plied, while the easy access to the wound, permitting frequent change 
of dressings and the resulting relaxation of the muscles, makes it an 
ideal splint 

Quite as much as the more complicated types of fracture splints^ 
it facilitates continued extension and transportation of the patient 

The ultimate results are excellent, and the cases under my ob- 
servation, both in ambulances and hospital wards, prove that these 
apparatuses are quite sufficient to retain the fragm^ts and limb in 
good position. As a return of the functions of the limb is a capital 
point in treatment, it is important to note that in this respect our 
results have been excellent 

I will here give some notes of cases taken at random. 

Case I. — ^T. C, aged twenty-one years, wounded by bursting shell 
on November 13. Fracture of the head of the right fibula. Novem- 
ber 21, extraction of the projectile. December 7, incision over patella 
and on the inner side. December 23, posterior incision. The wound 
suppurated freely and the patient failed rapidly. From January 6 
to 8 violent pain was constantly present and the general health was 
very poor. January 9, curetting of the granulation tissue, incision 
of a vast purulent collection at the posterior aspect of the joint, ex- 
posure and removal of enormous bone splinters of the head of the 
fibula. Declivous drainage of the popliteal space. January 15, 
application of two plaster collars above and below the knee-joint, 
united by two strips of tin. The next day the pain was less, and 
Vol. IV, Series 27—19 
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two changes of dressings; were made daily. February 1^ after a 
period of great weakness with diarrhosa, thrudi, and bilateral paro^ 
tiditis^ the patient recovered with a knee in excellent condition. 

Casb II. — ^H. M.y aged thirty-eight years^ wounded January 4 
by a bursting shell. Entered hospital January 10, discharged March 
3. Conuninuted fracture of right femur by a ball which entered in 
front and below the great trodianter. Incision and an external 
counter-incision, removal of bone splinters, drainage. 

February 3, wounds in excellent condition, application of a plaster 
waistband extending downward in the form of a band over the 
anterior aspect of the thigh and joining a plaster collar at the 
posterior aspect by turning over the internal aspect of the thi^ A 
tin splint on the external aspect joined the waistband with a plaster 
collar applied below the knee. The frequent changes of dressing 
were easily mada Patient discharged with the limb in excellent 
condition on March 3. 

Case III. — ^R. G., aged twenty-eight years, wounded December 
20 by bursting shell. Entered hospital on December 25, discharged 
February 28. 

Compound fracture of right forearm, multiple bone splinters 
and strips of periosteum which were left in place; cleaning of the 
wound and drainage. Conmiinuted fracture of left humerus at the 
two lower thirds. Fracture of both bones of the left forearm at their 
upper third. Curettage, application of a tin splint placed on the 
inner aspect of the elbow-joint and retained by two plaster collars, 
one at the wrist, the other above the elbow, and a third above the 
biceps. Dressings painless and easily changed. 

Patient discharged in good condition on February 28. 

Casb IV. — J. M., wounded December 15, entered hospital De- 
cember 25. Joint fracture of left knee. January 18, suppuration 
continuous, the joint was enormous and fluctuating, temperature 
39.5^ C, severe pain. External arthrotomy giving issue to a large 
quantity of purulent fluid. Application of two plaster collars^ one 
above, the other below the knee, and joined by two arched tin 
strips. 

February 7, incision of two foci under and above ike joint. 
February 8, dressings changed, wound in good conditicm. February 
11, anterior, posterior, and internal incisions made; the suppuration 
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continued in spite of the free opening and drainage, so that amputa- 
tion was done on March 2. 

Case V. — T. E., aged thirty-one years, wounded December 24 
by rifle bullet. Entered hospital December 28, disdiarged Febru- 
ary 28. 

Fracture of the head of right humerus. December 27, explora- 
tion under chloroform narcosis showed an upper fragment, appear- 
ing to be the head of the himierus, and a fragment about two centi- 
metres distant from it, with detached splinters of bona Slight sup- 
puration. 

From January 17 to 20 the temperature rose progressively. 
January 21, exploration under chloroform: head of humerus black 
and partially necrosed. Application of plaster splint composed of a 
collar surrounding the neck and a portion of the upper part of the 
shoulder, and another holding the forearm in a right angle by means 
of two tin strips joining the two plaster collars. January 22, dress- 
ings changed, wound in very good condition. No pain. 

Patient discharged on February 28. 

Case VI. — A. D., aged twenty years, wounded January 20 by a 
shrapnel bullet. Entered hospital January 21. 

Fracture of right femoral condyles. Bullet entered inwardly 
and in front of the external condyle; wound of exit large at the level 
of the internal condyle. Incision and removal of numerous bone 
splinters. Complete destruction of internal condyle; the external 
condyle was chipped. Application of a plaster splint composed of two 
collars, one on the thigh, the other on the leg, extending down to 
the instep. These collars were joined by two eftrips of tin on the 
internal and external aspects of the limb. Operation progress good. 

February 2, pain in the calf, rise in temperature. The appa- 
ratus was removed and purulent tracts were discovered, one in 
Hunter's canal, the other extending along the femur. The external 
condyle had become completely detached with a portion of the femoral 
diaphysis. Odor very strong. Besection of the knee-joint was at- 
tempted, but the shortening was so great that amputation was done. 

Case VII. — ^P. C, aged nineteen years, wounded January 8 by 
gunshot Entered hospital January 10, discharged February 19. 

Fracture of the thi^ in the subtrochanteric region. The upper 
fragment overlapped as soon as traction of the leg was stopped. 
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Limb immobilized in Tillauz's apparatus after disinfection of the 
focus of fracture. 

February 8, a plaster waist was applied with an under-thi{^ 
extension, a plaerter collar below the ccmdylee and another above the 
malleoli, with tin strips uniting them. All pain ceased. 

Discharged on February 17 in good condition. 

Casb VIIL — ^A. L., aged twenly-one years, wounded January 19 
by gunshot. Discharged February 26. 

I^racture of the thigh. Penetrating wound. Entrance opening 
on the external posterior aspect above the knee, orifice of exit within 
and above the knee. Incision of the latter, at the bottom of which 
a mass of small bone splinters was seen and removed. Application 
of a plaster collar surrounding the upper and middle thirds of the 
thigh and another on the leg, united by tin strips. 

Dressings were painless. Patient discharged in good health on 
February 26. 

Case IX. — H. P., aged twenty-two years, wounded January 22 
by a bullet Entered hospital January 24. Had been operated on 
at St Menehould, where a complete section of the half of the arm 
situated b^iind the wound had been done. 

The radial nerve was exposed. The bone splinters were removed 
and both ends of the fractured himierus were evened off with the saw. 

January 25, a plaster collar was applied round the neck and 
another to the forearm; these were joined by tin strips, maintaining 
the arm at a right-angle. 

January 30, the infection had progressed considerably, so that 
amputation was done. 

Case X. — P. R, aged twenty-six years, wounded January 22 
by rifle bullet Entered hospital January 24. 

High compound fracture of right thigh. Wound freely opened. 
Plaster waistband and three collars united by tin strips. 

March 7, radiography showed that the head of the fanur had 
completely disappeared. 

April 18, more sequestra removed. 

May 8, excellent condition, consolidation advanced. 

Case XI. — ^A. K., aged thirty-two years, wounded September 6 
by bursting shell in the thigh and gunshot wound of shoulder. En- 
tered hospital September 14. 
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Fracture of right f^nur^ chronic suppuration, transvorsal drain. 
Consolidation in an angle with apex pointing outward. 

January 28, reduction, curettement of focus, removal of two 
sequestra. Plaster waistband and two collars joined by two tin 
strips. 

Discharged February 26 in good condition. 

Case XII. — ^E. F,, aged twenty-eight years, wounded January 
29. Entered hospital January 30. 

Fracture of right leg, both bones involved, with complete de- 
struction to the extent of five to six centimetres. R^noval of the 
bone splintenf. 

Application of plaster collars and three tin strips. Pain re- 
lieved at once. 

Case XIII. — A. L., aged twaity-five years, wounded January 22 
by bursting shell. Entered hospital February 2. 

Fracture of right arm. Bullet entered at the lower third of 
arm and made its exit in the upper third, resulting in a '^ seton 
wound '' of the soft structures. Suppuration, fracture of humerus 
without splinters. 

Incision, cleaning, and extraction of a bit of projectile the size 
of a pea. 

Application of a plaster collar around the neck and shoulder, 
and another around the arm, these being joined by two tin strips. 
Frequent painless dressings. Patient discharged on February 22 in 
excellent conditicm. 

Case XIV. — J. L., aged thirty-two years, wounded February 6 
by bursting shell Entered hospital February 7. 

Fracture of ri^t tibia, penetrating wound just below the knee. 

Fracture focus cleaned and all tissue not completely detached was 
left in place. Immobilization by two plaster collars, one eturround- 
ing the thigh, the other the lower part of the leg, these being joined 
by two tin strips. 

February 17, ext^isive suppuration in the deep spaces of the 
thigh; incision, drainage. 

March 7, supracondyle amputation. 

Case XVI. — ^L., wounded May 12 in the ri^t upper limb by 
shrapnel. There was a traumatism with a single opening in the 
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antero-eztemal aspect of the upper third of the thigh, which it did 
not appear to penetrate. 

On the antero-extemal surface of the lower third were two 
wounds on the same vertical line, four fingers' breadtii from each 
other, with infiltration, inflammatory reaction, and pain in the parts. 
On the posterior aspect were two orifices corresponding to those on 
the anterior aspect of the thigh. Fracture of the bones of the lower 
end of the leg and foot; parts infiltrated. 

May 17, incision uniting the two wounds in the antero-extemal 
aspect and splitting up of the aponeurosis. A large focus of pus was 
thus exposed between the tibia and fibula. Behind, an incision was 
made, uniting both wounds there. The limb was immobilized in 
plaster collars joined by tin strips. 

Patient discharged in good condition on October 14. 

Case XVII. — ^B., wounded May 23. Great destruction of tissue, 
with multiple wounds of the lower end of the left forearm. Appli- 
cation of plaster collars and tin strips. The necessary frequent dress- 
ings were painless. 

Case XVIII. — J., wounded September 25 by bursting shell, 
bits of which entered the right leg in the area of the tendo achillis 
and made their exit in front of the internal malleolus. 

Bone splinters could be felt in the area of the malleolar wound. 
The malleolus was fractured, but the joint did not appear to have 
been opened. Application of plaster collars and tin strips. Beeult 
excellent. 

Case XIX. — ^B., conoiminuted fracture of the middle third of the 
leg by bursting shell. Wound laid open by incision, extraction of 
bone splinters. Plaster collars and tin strips, which relieved all pain. 
Recovery excellent 

Case XX. — J. N., aged thirty-five years, wounded September 14. 

Compound fracture of the middle third of right leg. Large 
wound, 15 centimetres long, occupying the entire antero-extemal 
aspect of the leg. The muscles of the antero-extemal space were 
reduced to pulp, forming a large hernia. In the midst of the wound 
the fragments of the tibia protruded. They were irregular and 
greatly efeparated. Enormous bone splinters were removed before 
the patient was transferred to hospital. The fibula was in the same 
condition. 
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The lower portion of the leg was simply connected with the re- 
mainder by the soft stmctores of the posterior portion. However, 
the foot was alive, the circulation being sufficient- The tendons of 
the back of the foot were without action, and the toes were flexed. 
The general position of the foot was in varus. Patient's condition 
low, temperature 40® C, rapid, irregular pulse, chiUs, infik>mnia, etc. 

After a long and thorough cleaning of the fracture focus, three 
plaster collars were applied, one surrounding the foot and three 
connecting tin strips. 

October 18, ccmdition much better, wound healthy red, tempera- 
ture 88® C. 

Case XXI. — B. P., aged twenty-eight years, wounded Septem- 
ber 13 in the knee and rif^t elbow by bursting shell 

Typical resection of knee and plaster collars with arches of tin 
strips applied. The collars were broad and included the thigh 
and leg. 

Fracture of the epiphysis of the humerus. Three plaifter collars, 
one on the arm joined to the other two by tin strips. 

Both the arm and leg could be moved and dressed without the 
slightest difficulty. 

Case XXII. — J. B., aged thirty-seven years, wounded July 1. 
Fracture of right leg and foot from bursting shell. 

Application of plaster collars and tin strips. 

Discharged in excellent condition October 5. 

Case XXIII. — ^A. M., aged twenty-five years, wounded June 6. 
Large wound at the internal aspect of the lower part of the ri^t 
thigh over Hunter's canaL QbA in the tissues. C<nnminuted frac- 
ture of femur. Two plaster collars, one on the thigh, the other on 
the leg, joined by tin strips. Dressing painless. General condi- 
tion good. 

Case XXIV. — J. M., aged twenty-three years, wounded March 
18 by bursting shell. Entered hospital March 30. 

Irregular wound of ri^t leg. Comminuted fracture of both 
bones at their lower third. Plaster collars and tin strips. From the 
time of their application the patient no longer suffered. 

October 9, patient walked well with a straight leg. 

Case XXV. — J. L., aged twenty-two years, wounded June 6 by 
a bursting shell. Entered hospital June 18. 
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Eight hand shattered. The lower end of the ulna and the 
external aspect of two rows of carpal bonee were exposed. Oleaning 
of wound. Plaster collars on the palmar fdde with tin strips. Small 
plaster collars on the forearm and fingers. 

October 9^ condition excellent^ good consolidation. 

Cask XXVI. — J. O., aged twenly-four years^ wounded June 16 
by shrapnel. Entered hospital June 21. 

Multiple wounds on dorsal aspect of the end of the right fore- 
arm and arm. There was a large loete of substance in the right 
thigh and extensive sloughing. Fracture at the lower third of the 
femur. There was a deep penetrating wound of the right foot, with 
lesions of the scaphoid and astragalus. 

June 21y the wounds were curetted and the parts put up in plaster 
cases. This was repeated on June 27. 

July 13, a Delbet'fit apparatus was applied to the thi^ On 
July 17 a plaster case was applied to the foot 

October 9, general condition good. Walked. Only a very slight 
shortening. Eectitude was sufficient 

Case XXVII. — G. M., aged twenty-two years, wounded August 
18. Penetrating wound of left knee. Bilateral arthrotomy. Plaster 
collars above and below knee, joined by tin strips. 

October 9, the patient was up and about in good condition. 

In all the above cases, which were under my observation until 
complete cure, and where amputation was not required, it will be 
seen that the orthopedic result was good and the functions were 
restored. 

The cases in which the plaster collars and tin strip splints find 
their special indications are, first, those which give rise to intense 
pain. 

In great joint wounds involving the knee or elbow their use is 
particularly happy, the collars being very broad, including the thigh 
and leg, the arm and forearm. In the latter case curved tin strips 
maintain the forearm at any desired angle on the arm. Open frac- 
tures of the leg, thigh, and forearm are greatly benefited by their use. 

The plaster collars are merely segments made with ordinary 
plaster incorporated in gauze of various breadths. For fractures of 
the thigh a plaster waistband with an under-thigh extension is ap- 
plied. For those of the arm, a collar should be applied around the 
neck and shoulder. 
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Bands of tarlatan about one and a half metres and six thick- 
nesses are cut in breadths of 15^ 10^ and 6 centimetres. The tin 
strips should be made from galvanized tin, 27 to 20 millimetres 
thick. Galvanized tin should always be used. 

At the time of application the plaster is dipped for a minute in 
water and the ordinary technic employed as for any plaster cast 

Let us take as an example the application of an apparatus des^ 
tined to immobilize the knee in the case of a large joint wound. 
The leg being raised by one or two assistanter^ a very broad collar is 
first placed <m the thi^^ using the 10- or IS-centimetre bands and 
rolled in such a way that the minimum thickness is not less than 
three bands; that is to say^ 18 layers of tarlatan. 

Fia. 3 




Open fnotur* of lec PlMier eoUan and metal eplinte epi>Ued. 

A broad collar is next put on the leg, leaving the knee completely 
free between the twa 

Should the plaster bands be applied directly on the skin ! Usu- 
ally the patients do not complain when this is done on the condition 
that they are laid an and not tight. They do not give rise to CBdema, 
ulceraticm^ or sloughing^ but it is always better to separate the plaster 
from direct contact with the skin by placing a very thin dieet of 
cotton batting over the parts. 

When the first layer of plaster rollers have been applied the tin 
strips are next put in place. They should have been previously cut 
and curved approximately to the shape of the limb^ and it is more 
prudent to cover their ends with some tightly rolled tarlatan^ which 
is then dipped in plaster so that they may be better incorporated in 
the collars. 
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The curves most be very carefully corrected to the shape of the 
limb, and when this is done three more thicknesses of roller band- 
ages (six thi(^ed&es of gauze eadi) are applied and allowed to dry. 

It is clear that the above technic will vary oolj in details and 
will retain the above general principle in all cases, no matter what 
may be the shape and extent of the apparatus. 

Certain criticisms have been made regarding this type of splint, 
the principal one being that immobilization is imperfect, thus allow- 
ing the osseous fragments to assume faulty positionft frmn muscular 
action, resulting in pseudarthroses and functicmal impotenc^. 

Now, from the case reports given, it is evident that these fears 
are unfounded. But it must be said that, no matter how simple 
the application of these splinted is, the theory of their function should 
be thoroughly understood. For example, an apparatus composed en- 
tirely of tin arches is to be avoided, especially if the collars are situ- 
ated far apart These should be used only for the area of the 
wound, so that it can be easily exposed to view and facilitate access 
to it, while at other points straight tin striped are to be used, which 
can be made to mould themselves on the limb and thus retain it in 
proper position. 

When the site of the wound will permit, the strips should al- 
ways be straight Some experience is, of course, necessary to apply 
the plaster collars without too much pressure and still sufficiently 
close to the limb to prevent it from moving in the collar. When 
continued extension is to be used, the collars must be given a point 
of application on the prominent portions of the limb and surround 
as long a s^ment of the member as possible. 

Another defective point in this type of splint, say the critics, is 
that they require watching. Now, I am unaware of any form of 
splint that does not necessitate careful oversight, and, just as in other 
types of fracture apparatuses, if the temperature goes up, and this 
can not be explained by the parts that are visible or accessible to 
inspection, one must ascertain that sloughing is not under way at some 
point hidden by the collars, or if an extension of the purulent tracts 
is taking place under them. But it is precisely from the fact that 
the wounds can be better watched with this form of splint that such 
possibilities are far less likely to happen. 
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problem of, 11, 61 
treatment of, 11, 201 
water consumption for, II, 62 
Coronary artery of Up, hemorrhage from. 

It, 169 
Craig, Frank A., 1, 198 
Cranium, Injuries to, in warfare, Iy, 94 
Crothers, T. D., II, 151 
Crushing accidents, lU, 254 
Cumston, Charles Greene, IU, 89 ; It, 94 
Curettement of uterus, contra-lndlcations 

to, U, 90 
Curvature of spine in children, 11, 211 
Cyst, composite, 11, 257 
inclusion, 11, 257 
mucous, of Up, II, 256 
retention, 11, 257 
Cystoscopic examinations, !▼, 86 
Cysto-urethroscopy, IU, 48 



Dakin*s solution, 1, 298 

DsTls, G. G., ly, 20 

Decubitus in typhoid feyer, U, 80, 87 

DeUrium tremens, magnesium sulphate for 

1, 289 
Dementia precox, 11, 168 

pharmaco-therapy for, 11, 174 

prophylaxis, II, 166 
DenUl infecUons, 1, 248 
Dermatology, U 104; 11, 216 
Diabetes and neurasthenia, Ul, 225 

insipidus, I, 242 
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Diabetes mellitas, 1, 241 

renal, i, 242 
Diabetic carbonde, !▼, 174 
Dlapbragm, immobility of» 1, 212 
Dlanenol, 111, 48 
Diastolic blood-pressure, 111, 186, 146 

in pregnancy, Iv, 146 
Diaio test, 1, 246 
Dichloramin T, It, 25 
Diet for constipation, 11, 64 

in gastric ulcer, 1, 19 
DlgestlTe disturbances In tuberculosis, 1, 

206 
Digitalis, 1, 285 

intravenously, 11, 141 
Diphtheria, 1, 215 ; Ul, 198 

antitoxin Intraperitoneally, HI, 198 

carriers, 1, 216 

multiple neuritis due to, ly, 186 
Dislocation of outer end of clayicle, i, 145 
DiTertlculum of stomach, 11, 272 
Drug addictions, II, 151, 156 
treatment of, 11, 156 
Drugs used IntraTenously, 11, 187 
Duodenal feeding, I, 29 

ulcer, i, 1, 255, 257 ; It, 84 
Dura, lesion of, in warfare. It, 109 
Dyspepsia, gastric, 11, 197 
Dysphagia In tetanus. 111, 188 



Oar cUnic, U, 120 

cerumen in, 11, 212 

epithelioma of, 1, 45 

foreign bodies In, 11, 212 

lesions in vertigo, 11, 128 

tests in vertigo, 11, 120 
Bdampsla, It, 148 
Bcsema, Hi, 62 

rubrum, 11, 100 

treatment of. U, 102 
Bffuslons, milky, lU, 149 
Electrocardiogram, i, 284 
Electronic reactions of Abrams, 1, 98 
potentiaUty of, 1, 102 
with blood, 1, 101 

theory, 1, 94 
Emerson, William B. P., 11, 205 
Encephalitis, Iv, 115 
Enchondroma of cheek. It, 167 
Enemas, nutritive, i, 16 
Enuresis in children, 11, 212 
Epidemiology of typhoid fever, 11, 45 
Epididymitis, ill, 52 
Epididymotomy, ill, 52 
Epilepsy, 1, 245 

and constipation, 1, 245 

essential, ill, 102 
EpltheUoma, 11, 110 

of ear, i, 145 



Epithelioma of eyeUds, 1, 46 

of genitals, 1, 48 

of hands, 1, 48 

of lip, i, 45 

of mouth, 1, 48 

of mucous membranes, 1, 46 

of nose, 1, 45 

of tongue, i, 47 

of tonsil, i, 48 

treated by radium, 1, 89 
Gther, 111, 129 

anssthesla, iv, 281 

antiseptic, action of, i, 251 
Excision of scaphoid, U, 266 
Exercise in tuberculosis, 1, 209 
Exophthalmic goitre, i, 261 ; 11. 79 ; Iv, 72 
Extremities, reconstructive surgery of, ill, 

258 
Eye cUnlc, ii. 111 

lesions in vertigo, 11, 126 
Eyelids, epithelioma of, i, 46 



F 

Face, carcinoma of, ii, 264 
Fallopian tubes, infection ef, 11, 97 

gonorrhoea! Infection of, 11, 94 
Fat in ascitic fluid, ill, 164 
Feet, painful, 1, 264 
Female genital organs, 11, 197 
Femur, fracture of neck of, 11, 72, 74 

fracture of shaft and neck of, 11, 76 
Fevers, miasmatic, 11, 297 
Fibula, compound comminuted fracture of, 

iv, 48 
Finger, extension tendon of, 11, 261 

traumatic division of, 11, 261 
Fingers, ankylosis of, iv, 185 
Flap-transplantation, ill, 258 

from abdomen to back, ill, 270 

from leg to leg, ill, 272 
Focal infections, ill, 1, 4 
Fond^ George Heustis, ill, 198 
Food deficiency and pellagra, 1, 218 

inspection in Cincinnati, 111, 207 

values, iv, 265 
Foote, John, 11, 292 
Foreign bodies In hair of children, II, 121 
Foster, G. J., Ul, 288 
Fracture clinic, 11, 72 

compound comminuted, iv, 48 

mal-united, Iv, 1 

of clavicle, i, 146 

of femur, 11, 76 

of humerus, 11, 78 

of neck of femur, 11, 72, 74 

of pelvis, U, 72 

of radius, head of, 11, 266 

of scaphoid bone, U, 268, 266 

of tibia, iv, 162 

ununited, iv, 18 
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Fractaret, Immobiliiation of, !▼> 285 
in military rargery, It, 285 
■houlder-Joint, lU, 288 

Froger, Lten, ly, 285 

Fonctionkl lieart mormars, i, 281 
tests In nepliritis, ill. 25, 49, 57 



Gall-bladder, primary carcinoma of, ii, 46 
Gall-stone colic, !▼, 84 
Gangrene of bowel, !▼, 188 
Gangrenous tissue, restoration of, iii, 257 

wounds, antiseptic for, ill, 192 
Gardener, Frederick, i, 104 
Gas badUns infection, 1, 290, 291 
Gastric acidity in pellagra, i, 220 

cancer, iU, 167 

dyspepsia, U, 197 

function in tuberculosis, iii, 206 . 

hemorrhage, ansmia after, iii, 118 
transfusion for, iii, 118 

ulcer, 1, 254, 257 ; iv, 84 
Gastro-enterostomy, 1, 87 
GiesbOck's disease, Ul, 17, 28 
Genital organs, female, il, 197 
Genitah^ epithelioma of, 1, 48 
Genito-urinary cases, bismuth paste in, 1, 

282 
Gestation, ovarian, ii, 288 
Goitre, ansethesia in. It, 67 

exophthalmic, i, 261 ; 11, 79 ; Iv, 72 

fetal adenomatous, !▼, 179 

intrathoracic It, 65, 71 
Gonorrhoea, iii, 52 
Gonorrhoeal infection of uterus, ii, 94 

salpingitis, U, 94 
Gout, 1, 240 ; ii, 1 

arthritis and, ii, 12 

temperature in, ii, 6 

types of, il, 11 

uric add in, ii, 9 

X-ray picture of, il, 4 
Grant, H. Horace, It, 162 
Grayes's disease and prolapse of uterus, 

11, 79 
Gray oil, ii, 147 
Grlnker, Julius, It, 121 
Grulee, A. G., Ui, 121 
Gunshot wounds of abdomen, 1, 296 
Gynecological clinic, 11, 89 
Gynecology, U, 220 

Gynocardate of sodium, intravenously, il, 
141 

H 
Hsmatemesis due to hemorrhage from cor- 
onary artery of lip. It, 169 
Hematoma, subdural, il, 284 
Hemoptysis, 1, 210 
Hand, crush of, iii, 269 

epithelioma of, i, 48 
Hartsell, 11 B., ii, 100 



Hay fever, 1, 226 

Health efficiency and living conditions, 1, 
188 

renewal in hard conditions, ill, 288 
Heart-block, 1, 282 

-disease, 1, 280 

functional capacity of, i, 281 

murmurs, functional, i, 281 

soldier's, i, 285 

tumors of, iv, 281 
Heidingsfeld, Ii. L., il, 216 
Heineberg, Alfred, ii, 220 
Hemorrhage in cirrhosis of liver, ill, 165 
Hemorrhagic diseases, 1, 244 
Hemorrhoidectomy, 1, 175 
Hemorrhoids, 1, 175 
Hepar lobatum, i, 68 
Hepatic cancer, iii, 170 

syphilis, iU, 169 

tuberculosis, iii, 169 
Hermaphrodism, iii, 296 

pseudo-, ill, 297 

true, ill, 298 
Hernia, cerebral, iv, 114, 118, 201 

Inguinal, iv, 78 
Heterophoria, ii, 242-246 
Hip-joint, congenital luxation of, iv, 20, 22 

sinus of, Iv, 26, 29 

tuberculosis of, iv, 5, 24 
Hirst, Barton Cooke, U, 79 
Hirudin, i, 277 
History, medical, ii, 292 
HodgUn's disease, i, 271 ; il, 269 
Coley's fluid in, ii, 272 
Hoyt, Daniel M., U, 172 
Humerus, fracture of, il, 78 
Hurst, Arthur F., U, 198 
Hydatid cyst of liver, ill, 168 
Hydrotherapy in poliomyelitis, i, 57 
Hygiene of mouth, I, 11 
Hyoscine-morphine anesthesia, iv, 179 
Hyperacidity in gastric ulcer, i, 17 
Hyperesthesia in tetanus, ill, 188 
Hypertension, Ui, 144, 147 
Hyperthyroidism, iv, 60 
Hypertrophic cirrhosis of liver. 111, 172 
Hypophysis, iv, 199 
Hypotension, ill, 146 



Ileocecal valve, incompetence of, iv, 64 
Ileosigmoldostomy, i, 254 
Ilium, osteomyelitis of, iv, 191 
Incubation period of poliomyelitis, 1, 195 
Indicanuria in pellagra, 1, 220 
Indlgocarmin, iii, 46, 57 
InebrUtes, ii, 154 
InfantUe paralysis, 1, 50 ; iv, 7, 81 
Infants, constipation In, ill, 121 
pyloric obstruction In, i, 258 
Infectious arthritis, il, 1, 7, 11, 12 
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Inferior oblique mascle, tenotomy ot U» 

116 
Inflammatory diseases of pelvis, II, 89 
Insurance statistics on blood-pressure. Hi, 

141 
Intestinal hemorrhage in typhoid, 11, 80, 83 
obstruction, 1, 262 ; It, 86 
stasis, 1, 268 
Intestine, mucous polypi of, 1, 84 
Intracranial hemorrhage, ill, 89, 272 
at birth, Hi, 272 
diagnods of, ill, 98, 101 
local signs ot iii. 92 
motor signs of. Hi, 96 
signal symptoms of. Hi, 90 
symptoms of, HI, 89 
treatment of. Hi, 106, 280 
Intrathoracic goitre, IH, 188 ; !▼, 66, 71 
Intra-uterine douche, dangers of, H, 90 
Intrayenous medication, H, 180 

advantages of, 11, 186, 142 
agents used for, H, 187 
disadvantages of, H, 186, 142 
Indications for, 11, 186 
precautions in, H, 148 
principles of, H, 182 
substances used in, 11, 187-141 
Iodide of potassium, ii, 149 
Iodine reaction in tuberculosis, 1, 247 
IrldocycUtls, Hi, 1 
etiology of. Hi, 2 
relapsing, HI, 6 
rheumatism and. Hi, 8 
tonsillar infection and, iU, 6, 7 
treatment of. Hi, 18 



Jaundice in cancer of liver, Hi, 164 

with enlarged liver in young adult, 11, 
146 
Jaw, sarcoma of, H, 260 
JeUlfe, Smith Bly, 11, 168 



Kala-asar, Malta fever and, II, 190 
Keratosis, senHe, 11, 109 
Kidney, dislocated. Hi, 116 
function. Hi, 26, 49, 67 
movable, 14, 116 

symptoms of. Hi, 119, 120 
tuberculosis of. Hi, 69 
Kidneys, multiple papillary adenomata of, 

1, 86, 90 
Knee, tuberculosis of, Iv, 88 
Kulenkamp*s method of nerve-blocking, iv, 
180 

L 
Laboratory findings, value of, Iv, 69, 61 
La6nnec*s cirrhosis of Uver, 1, 68 ; IH, 172 
Lahey, Frank H., Iv, 66 
Lancisl, Giovanni Maria, il, 292 



Landis, H. R. M., 1, 188 
I^ndis. J. H., lU, 207 
Laryngeal tuberculosis, 1, 208 
Lead, neuritis due to, iv, 132 
Leg ulcers, treatment of, H, 280 
Leprosy, Hi, 67 

chaulmoogra oU for, IH, 74 
Leukemia, 1, 67 
Leukoplakia, 1, 47 
Lichen planus. Hi, 88 
Lime water for gastric ulcer, 1, 17 
Und, John B., iU, 287 
Lip, coronary artery of, Iv, 164 

epitheUoma of, 1, 46 

mucous cyst of, 11, 266 
Lipoma arborescens, 11, 260 

of abdominal wall, 11, 269 
Litsenbeig, Jennings C, Iv, 141 
Liver, abscess of, H, 61 

Malta fever and, 11, 189 
. alcohoUc drrhosU of, IH, 172 

cancer and cirrhosis of, IH, 169 

cirrhosis of, portal, H, 61 

Laennec's, 1, 68; ill, 172 

hydatid cyst of, IH, 168 

hypertrophic biliary cirrhosis ot H, 60 

jaundice with enlargement of, 11, 46 

massive cancer of, ill, 170 

metastatic cancer of, HI, 171 

mixed drrhoses ot IH, 173 

nodular cancer of. 111, 170 

nutmeg, multiple adenomata of, I, 91 

rupture of, iv, 187 

syphiUs ot H, 61 ; HI, 169 

tuberculosis of. Hi, 169 
Loveland, B. C, HI, 289 
Lungs, diseases of, I, 228 
Lupus erythematosus, ill, 87 

hypertrophicus. Hi, 86 

vulgaris, 11, 106 ; Hi, 86 
Luxation of semHunar bone, H, 266 

of hip, congenital, iv, 20, 22 
Lymph-nodes, tumors ot 1. 270 
Lyon, B. B. Vincent, 1, 1 



McCallum, Francis M., iv, 81 

McOulre, Stuart, Hi, 109 

Magnesia usta for gastric ulcer, 1, 17 

Magnesium sulphate for delirium tremens. 
1, 289 
for local anesthesia, i, 289 
for tetanus, 1, 288 ; IH. 187 
Intravenous use of, i, 289 

Making men, IH, 234 

Martin, Edward, H, 72 

Massage for poUomyeUtls, 1, 64 

Mastitis, chronic, iv, 76 

Medical clinic, H, 1, 80, 46, 66 
history, 11, 292 

Medicine and psychology, 11, 176 
progress of, 1, 198 
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Medlterrmnean fever, II, 178 
MeUncholU and nearaethenla. 111, 228 
Ifelanotic cancer, i, 274 
Meningeal hemorrhage, ill, 101 

ayndrome, It, 118 
Meningitlc type of poliomyelitis, 1, 196 
Ifeningitle following brain Injnrlefl, ly, 118 

pathology of, in brain injnriea, ly, 114 
Ifeningo-encephalltiB, symptomatology of, 

iy, 117 
Mental retardation in children, II, 218 
Meros, B., iy, 281 
Mercnrlaliied terum, 11, 146 
Mercury, injection of, 11, 147 

intramuscularly, II, 145 

intrayenously, II, 188 

Inunction of, 11, 146 

salicyUte of, ii, 147 
Metabolism, uric acid, 11, 28 
Miasmatic feyers, U, 297 

mosquitoes and, 11, 801 
MicrooooeuM meliienHt, 11, 190 
Military surgery, bones, ly, 1 
fractures In, iy, 285 
Milky serum, effusions, ill, 149 
Mineral oil, U, 57, 60 
Molluscum contaglosum, 11, 216 

treatment of, 11, 216 
MoniUasls, 1, 229 
Morphine habit, U, 156 
Mosquitoes, 11, 801 
Month, epithelioma of, 1, 47 

hygiene of, i, 11 

Infections of, 1, 248 
lucomembranes, epithelioma of, 1, 46 

polypi in intestines, 1, 84 
Mncomembranous colitis, il, 198 
Mucous cyst of Up, 11, 256 
Multiple neuritis, ly, 121 
Mumps, ill, 156 

nephritis due to, HI 156 
Murphy, J. P. H., 1, 119 
Muscle reMucatlon In poliomyelitis, I, 56 
Bfyoma of uterus, Ii, 88 

N 
Nsyi, ill, 75 

pigmented, Ul, 75 

yascular, ill, 75 
Nasopharyngeal obstruction in children, U, 

208 
Neoplasms in lymph-nodes, 1, 270 
Neosalyarsan, 11, 147 

intrayenously, 11, 187 
Nephrectomy, ill, 59 

In renal tuberculosis, I, 282 
Nephritis, I, 286 

blood-pressure in. 111, 144 

chronic functional tests In, HI, 25 

due to mumps. 111, 156 

indlgocarmln In, 111, 49 

neurasthenia and, ill, 225 

pemldons ansmla and, ill, 86 



Nephritis, phthaleln output in. 111, 26 
speciflc grayity of urine in, ill, 84 
tests for, i, 287 
urea excretion in, ill, 26 
Nerve-blocking, iy, 179, 180 

Kulenkamp*s method of, ly, 180 
injuries. 111, 289 
treatment of. 111, 292 
Nervous system, syphilis of, 11, 149 
Neurasthenia, ill. 217 

arteriosclerosis and, ill, 224 
before and after the war, ill, 217 
diabetes and, Itt, 225 
melancholia and. Hi, 228 
nephritis and, Ul, 225 
new foods for, ill, 226 
organic diseases and, Ul, 220 
post-beUum, iU, 285 
therapeutics of, Ul, 226 
tuberculosis and, ill, 221 
Neuritlc type of poUomyelltls, i, 196 
Neuritis, ascending, of forearm, Iv, 188 
multiple, Iv, 121 

alcohoUc, iv, 121, 125 
arsenical, iv, 127, 180 
ataxia in, iv, 188 
diphtheritic iv, 186 
due to lead, Iv, 182 
miscellaneous symptoms In, Iv. 

188 
motUlty Ul, iv, 187 
sensation in, iy, 186 
symptoms in, iv, 186 
treatment of, iv, 188 
peripheral, in typhoid fever, II, 80, 87 
Neurology, iU, 217 
Neustaedter, M., Iv, 257 
New-bom, intracranial hemorrhage in, ill, 

272 
Nitrons oxide anassthesia, Ul, 129, 182 
Nose, epitbeUoma of, I, 45 
Nutmeg Uver, I, 91 
Nutritive enemas, i, 15 



Obstetrical cUnic U, 79 

Ocular conditions in vertigo, 11, 126 

OUve oil for gastric ulcer, 1, 17 

Omental grafts in abdominal surgery, I, 
249 

OphthaUnology, 11, 242 

Opium habit, U, 156 

OrblUl tumor, 11, 117 

Organic diseases and neurasthenia, Ul, 220 

Ormsby, OUver 8., ill, 62 

Orthopiedlc clinic iv» 20 

Oscillatory method of taking blood-pres- 
sure, Ul, 187 

Osler-Vaques's disease, Ul, 17, 19 

Osteomyelitis, acute, of ileum, Iv, 191 
chronic iVt 16 

Otitis media, typhoid fever and, 11, 80, 85 
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Oyarlan cyst, moltUocnlar, !▼, 164 
geftation, c«ie report of, 11, 287 
primary, U, 288 
Owen, William B., 1, 178 
OMUia and tnberculoala, 1, 207 



Pafet'a dlseaae, 1, 48 
Painful feet, 1, 264 
Palpatory method of taking blood-preunre, 

111, 187 
Paraffin dresalng for bums, 11, 277 

oil, U, 57, 60 
Paralyala, cerebral apaatle, HI, 272 

Infantile, It, 7, 81 
Paratyphoid, 1, 221, 224 

f^Ter, lialta ferer and, 11, 189 
Patella, recurrent anbluxatlon of, It, 10 
Pellagra, 1, 218 

food, deficiency In, 1, 218 

gaatric acidity ln,'l, 220 

Indleanorla In, 1, 220 

Tltamlnea and, 1, 210 
PelTlc ceimutls, U, 228 

Inflammation, It, 85 
PelTif, fractore of, 11, 72 

Inflammatory dlaeaaea of, 11, 89 
cnrettement in, II, 90 
Intra-nterlne, douche In, 11, 
90 

Injury of. It, 52 
Peptonlratlon, Lockwood's method, 1, 22 
Perineal prostatectomy, Ul, 56 
Peripheral neurltla, il, 80 
Peritoneal Infectlona, antiseptic action of 

ether in, 1, 251 
Peritoneum pseudomyxoma of. It, 187 
Peritonitis, 1, 297 

citrate solution for, 1, 250 
Pertussis, 1, 217 

complement-flzatlon test for, 1, 217 

Tacdnes for, 1, 217 
Pessary for prolapse of uterus, 11, 81 
Pharmaco-therapy In dementia pr»cox, 11, 

174 
Phenol-lantol treatment of tetanus, lit, 188 
Phenolphthaleln, 1, 286 
Phthaldn output In nephritis. 111, 26 
Physical decadence, war-time and, ill, 228 
Pineal body, tumor of. It, 208 
Placenta prsTla, 11, 88 

Casarean section for, 11, 86 
mortality In, 11, 86 
Pleurisy, 1, 212 
Pneumonia, 1, 200 

blood-pressure in, 1, 284 

fresh air for, 1, 201 

In children, 1, 200 

R5ntgen rays in diagnosis of, 1, 200 
Pneumothorax, artificial, 1, 218 
Poiree, B., Ul, 159 
PoliomyeUtis, 1, 50, 198 ; It. 220 



PoUomyeUtls, aborUTe, 1, 196 

bulbar type, 1, 196 

bulbospinal type, 1, 196 

cerebral type of, 1, 196 

diagnosis of, 1, 51, 197 

etiology of, 1, 194 

Incubation period of, 1, 195 

menlngitlc type of, 1, 196 

neuritlc type of, 1, 196 

preTention of, 1, 195 

spinal type of, 1, 196 

streptococcus In, 1, 194 

symptoms of, 1, 197 

treatment of, 1, 51, 198 

types of, 1, 196 

Tims ot If 195 
Polyarthritis and ut^Us, Ul, 9 
Polycythnmla, Ul, 17 

Tenesectlon in, Ul, 17, 28 

hypertonica, Ul, 17 
Ponos, lialta fcTor and, 11, 190 
Pontine type of poUomyeUtls, i, 196 
Pope, Curran, i, 50 
Portal cirrhosis, 11, 51 
Posey, WlUlam Campbell, 11, 111 
Post-beUum neurasthenia, Ul, 285 
Post-portal Infection, U, 97 

puerperal Infection, 11, 97 
Potassium Iodide for poUomyeUtls, 1, 200 
Pregnancy and tuberculosis, 1, 207 

blood-pressure in. It, 141 

diastoUc, It, 145 

pulse-pressure. It, 146 

systoUc, It, 142 
Presbyterian Hospital, Philadelphia, surgi- 
cal cUnic of, U, 247 
PresystoUc murmurs, 1, 281 
Progress of medicine, 1, 198 
Projectiles, extraction of, 1, 295 

localisation ot 1, 295 
Prolapse of uterus, U, 79 

GrsTes's disease and, U, 79 

pessary for, U, 81 
Prostatectomy, Ul, 56 
Prostatitis, Ul, 56 
Proteins, IntraTsnously, 11, 140 
Pseudochylous fluids, ill, 149 
Pseudohermaphrodism, 111, 297 
Pseudomyxoma of peritoneum. It, 187 
Psoriasis, lU, 62, 65 
Psychiatry, 1, 109; It, 257 
Psychology, medicine and, 11, 175 
Psychopathy, constitutional. 111, 287 
Psychotherapy, 1, 109 
Public health, 1, 188 ; Ui, 207 ; It, 265 
Pulsating exophthalmus, 1, 26S 
Pulse-pressure, Ui, 140, 148 

In pregnancy. It, 146 
Purpura hemorrhagica, 1, 244, 277 
Pyemia, Malta foTer and, U, 189 

transfusion of immunised blood in. It, 
275 
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Pyloric cancer, 111, 167 
excliislon, 1, 258 
obstruction, i, 258 

PyorrhcBa alTeolnria, ili, 



Qolnine, intrayenouBly, ii, 187 



Radnl predisposition to tabercnlosis, i, 

202 
Radinm, i, 89, 278 ; IH, 111 

injuries dne to, 1, 274 

therapy in secondary angmia, ili. 111 

treatment of epithelioma, 1, 89 
Radius, fracture of head of, 11, 266 
Becrudescence in typhoid ferer, 11, 80, 86 
Bectal surgery, 1, 170, 174 
Reflexes of Abrams, 1, 94 
Relapsing f eTer, Malta fever and, ii, 190 
Renal tests, i, 287 

tuberculosis, 1, 282 
Respiratory diseases and outdoor exposure, 

111,280 
Reritalisation of Ussues, ill, 255 
Reynolds, Cedl B., 11, 284 
Rheumatic ferer, Malta fever and, 11, 189 
Rheumatism, 1, 288 

and iridocycUtis, ill, 8 
Rodent ulcer. 1, 44 ; 11, 254, 255 
R5ntgenotherapy, 1, 278 
R5ntgen rays in diagnosis of pneumonia, 1, 
200 
tuberculosis, 1, 209 
Ross, George G., 11, 277 
Round shoulders in children, 11, 210, 212 
Russian oU, 11, 57, 60 

s 

Salicylate of mercury, 11, 147, 148 

sodium, IntraTenously, 11, 140 
Salpingitis and appendicitis, 11, 94 

gonorrhoBal, 11, 94 
Salvarsan, 11, 146 

Intrayenously, 11, 187 

technic of administration, ill, 42 
Sarcoma, Coley's fluid for. It, 49 

fasdal, in abdomen, It, 46 

of jaw, 11, 250 

trauma and cause of, 11, 250 

X-rays for. It, 48, 52 
Satterthwaite, Thomas B., ill, 188 
Saxon, Gordon J., It, 266 
Scabies, U, 108 

Scaphoid, carpal, fracture of, 11, 268, 266 
Scarlet ferer, 1, 214 

etiology of, 1, 214 
serum treatment of, 215 
Schick test, 1, 215 
Schmidt, H., ill, 149 
Schisophrenic patient, 11, 168 
de Schweinita, G. B., ill, 1 



Scopolamlne-morphlne anesthesia. It, 67 
Semilunar, luxation of the, 11, 266 
Seminal Tesldes, puncture of, ill, 52 

Teslculitis, ill, 52 
Senile keratosis, ii, 109 
Septicsmla, It, 275 

general treatment of. It, 276 

Malta fcTer and, 11, 189 

transfusion of immunised blood for. It, 
277 

types. It, 275 
Serodlagnosis of Malta ferer, Ii, 191 
Serum, mercurialised, 11, 146 

treatment of scarlet ferer, 1, 215 
of poliomyelitis, I, 198 
Serums, Intrarenously, 11, 140 
Sharpe, WllUam, Ul, 272 
Shipley, Arthur M., 11, 280 
Shoulder-Joint, anatomy of. 111, 288 

fractures about. 111, 288 
surer, intrarenously, 11, 188 

nitrate for gastric ulcer, 1, 16 
Sinus of hip. It, 26, 29 
SkiUem, P. G., Jr., 1, 75 ; 11, 247 ; ir, 169 
Skin cUnlc, 11, 100 

grafting, 11, 280 ; ill, 258 
dressings for, 11, 282 
in leg ulcers, 11, 286 
operation, 11, 282 
preparation for, 11, 281 

indslons in crushing accidents, ill, 255 

plasties, ill, 269 

tuberculosis of, 11, 106 
treatment of, 11, 108 
Smith, Clinton K., ir, 81 
Social conditions and constitutional psy- 
chopathy, ill, 287 
Sodium salicylate, intrarenously, 11, 140 
Soldier's heart, 1, 285 
Specific grarity of urine In nephritis, ill, 

84 
Speese, John, 1, 198 ; U, 247 ; Ir, 169 
Sphygmomanometer, ill, 184 
Spinal type of poliomyelitis, 1, 196 
Splanchno, diagnosis, 1, 95 

rascular reaction, 1, 95 
Splenectomy, 1, 62, 278 
Splenic ressels, ligation of, 1, 281 
Splenomegaly, syphilitic, 1, 62 
Statistics of brain injuries In warfare, Ir, 

94 
Steel, WUllam A., Ul, 296 
Stomach, acute dilatation of, 1, 260 

dlrerticulum of, 11, 272 

syphilis of, 11, 276 

ulcer of, 1, 254, 257 
Streptococci, selectire localisation of, 1, 

271 
Streptococcus and poliomyelitis, 1, 194 

hsmolytlcus from carious teeth, ir, 
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infection of uterus and tubes, 11, 97 
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Subafltrmgalar arthrodeeis, !▼, 81 
Subdaral bsmmtoma, il, 284 
Soperatition, a ttady of, i, 119 

types of, I, 180, 184 
Surgery, 1, 145 ; il, 247 ; Hi, 258 

addotls In, i, 285 

brain, il, 284 

of colon, 1, 170 

of extremltiea, iii, 268 

of rectum, i, 170, 175 

reconatructlve, iii, 258 
Surgical clinic of Presbyterian Hoepital, 
PbiUdelpbU, 11, 247 

dlagnoaia, It, 58 

blstory taking and, !▼, 58 
laboratory findings and, !▼, 50, 61 
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X-rays and. It, 68 

patients, anmnla in, Iii, 100 
Button, Richard L., 11, 146 
Suturing, primary, danger of, in crushing 
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Swift-Bills treatment of syphilis, 11, 146 
Symmers, Douglas, 1, 58 
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SyphiUs, 1, 100; U, 145; ill, 88, 78 

angmla in, ill, 115 

cirrhosis of liver and, 1, 58 

congenital, 1, 100 

Utent, ill, 48, 44 

of liver, 11, 61 ; ill, 169 

of nervous system, 11, 149 

of stomach, U, 276 

treatment of, 11. 145 ; ill, 88 

tuberculosis and, 1, 208 
SypblUUc cirrhosis of liver, 1, 60 

splenomegaly, 1, 62 
Systolic blood-pressure In pregnancy, iv, 
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Tabes dorsalis, 111, 41, 45 

treatment of, 111, 41, 45 
Talipes, 1, 178 

anatomic perversion in, 1, 185 

bilateral, in twins, 1, 179 

diagnosis of, 1, 186 

equinovarus, 1, 178 

etiology of, I, 180 

prognosis In, I, 186 

symptomatology of, 1, 186 

treatment of, 1, 186 

varieties of, 1, 187 
Tangled skein, 1, 109 
Tartar emetic. Intravenously, 11, 141 
Taylor, J. Madison, 1, 109 
Tea, addiction to, 11, 161 
Teeth, carious, in children, 11, 211 

SirepiocooouM hamolifUoM In, iv, 
171 
Temperature in gout, H, 6 
Tendon, extensor, of finger, U, 261 

traumatic division of, 11, 261 
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suture, 11, 261 
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Tetanus, 1, 286; Ui, 175 

Baccelll*s treatment of, lU, 182, 184 

carboUc add for, ill, 182, 185, 188 

chloral for, ill, 176, 184, 185 

dysphagU In, ill, 188 

etiology ot ill. 191 

hyperssthesia in. 111, 188 

Infiuence of cold on, ill, 191 

iodine for, ill, 176 

magnesium sulphate for, 1, 288; 111, 
187 

phenol-Iantol treatment of, ill, 188 
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prevention of, ill, 192 

prophylaxis of, 111, 194 

serum for, ill, 176, 190 

treatment of. In war, ill, 175 
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Thumb, restoration of function of. 111, 266 
Thyroidectomy, 1, 262 
Thyroid gland, adenoma of, iv, 65 
Tibia, fracture of, iv, 162 

compound comminuted, Iv, 48 
Tobacco, addiction to, H, 161 
Toe, carcinoma of, 11, 247 
Tongue, epithelioma of, 1, 47 
Tonsil, epithelioma of, 1, 48 
Tonsillary infection and iridocyclitis, iii, 6 
Toxttmia and heterophorla, 11, 242 

of pregnancy, treatment of, iv, 150 

vertigo and, 11, 126 
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in typhoid fever, 11, 88 
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Trauma, a cause of cancer, 11, 247 
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and carcinoma, 11, 264 

and sarcoma, 11, 260 
Treament of acne necrotlca, 1, 108 

of blood-pressure. 111, 147 

of cardiospasm, 1, 260 

of club-feet, 1, 186 

of constipation in Infants, 111, 121 

of delirium tremens, 1, 289 

of diabetes, 1, 242 

of diphtheria carriers, 1, 216 

of dislocation and fractures of clav- 
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of duodenal ulcer, 1, 1 
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of fractures, 1, 284 

of gas iMcillus Infection, 1, 291 

of gastric ulcer, 1, 1 
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Treatment of sunshot wounds of abdomen, 
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of bsmoptyaia, I, 211 
of hypertension, ill, 147 
of hypotension, ill, 149 
of Intracranial hemorrhage, 111, 106 
of leprosy. 111, 74 
of lichen planus, ill, 04 
of Inpos, ill, 87 
of nephritis, I, 288 
of nerre injuries. 111, 292 
of peritonitis, 1, 297 
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of poUomyeUtis, 1, 60, 198 
of polycythemia, ill, 28 
of psoriasis, iU, 66 
of scarlet ferer, i, 216 
of syphilis, Ui, 88, 48, 44, 82 
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of tetanus, i, 286 

in war, ill, 76 
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of uveitis, iU, 18 
of wounds, 1, 292 
Tricuspid regurgitation and tuberculosis, i, 

207 
Tuberculin test, i, 208 

therapy, i, 210 
Tuberculosis and neurasthenia. 111, 221 
of hip-joint. It, 624 
of kidney, Ui, 69 
of knee. It, 88 
of UTcr, ill, 169 
Malta feTer and, 11, 189 
miliary, Ifalta fcTer and, ii, 189 
of skin, II, 106 

treatment of, 11, 108 
of soft tissues. It, 28 
pulmonary, I, 201, 246, 247 

and pregnancy, I, 208 

and syphilis, i. 208 

atrophic rhinitis and, I, 207 

clinical studies in, I, 206 

complement-fixation test, i, 208 

control of, I, 202 

diagnosis of, i, 202 

digestive disturbances In, I, 206 

exercise In, I, 209 

gastric function in, I, 206 

hsmoptysis in, i, 210 

in children, I, 202 

laryngeal iuTOlToment In, 1, 208 

osena and I, 207 

racial predisposition to, 1, 202 

R6ntgen rays in, 1, 209 

treatment ot I* 209 

tricuspid regurgitation In, I, 207 

vaccines for, 1, 210 
renal, nephrectomy in, i 282 
Tubes, gonorrhoBal infection of, II* 99 
streptococcus Infection of, 11, 97 
Tucker, Beverley L., Iv, 194 



Tumor, brain, il, 289, 290 ; iv, 194 

analysis of fifteen cases of, Iv, 
226 
cerebellum, iv, 224 
cystic iv, 200 
frontal lobe, iv, 196, 210 
hypophysis, iv, 199 
left-temporal region, Iv, 201 
multiple, iv, 208 
orbital, 11, 117 
pineal body, iv, 208 
pontocerebellar, iv, 214, 218, 220 
right motor region, iv, 200 
right subcortical, iv, 216 
subcortical temporal, iv, 207 
tempo-sphenoldal, iv, 212 
Tumors, adenomatous, of abdominal vis- 
cera, 1, 84 
giant-celled medullary bone, i, 268 
of lymph-nodes, I, 270 
of heart, Iv, 281 

clinical signs of, iv. 247, 264 

histology of, Iv, 246 

in left heart. It, 268 

in right heart, Iv, 262 

Intracavitary, iv, 262 

intramuscular, Iv, 261 

pathology of, Iv, 244 

valvular, Iv, 260 

V9. organised thrombus, Iv, 244 
Typhoid carriers, 11, 87, 41 
excretors, 11, 41 

prevention of infection by, il, 44 
fever, 1, 220, 246; 11, 80 

bed-sores in, U, 80, 87 

carriers, I, 228 

case history of, il, 80 

clinic on, il, 80 

decubitus in, 11, 80, 87 

diagnosis of, i, 222 

epidemiology of, 11, 46 

Intestinal hemorrhages in, 11, 80, 
88 

Malta fever and, 11, 189 

neuritis, peripheral. In, 11, 80, 87 

otitis media in, tt, 80, 86 

recrudescence in, 11, 80, 86 

transfusion hi, 11, 88 

vaccination against, I, 220 

vaccine treatment of, I, 223 
Typhoidln reaction, 1, 228 
Typhus fever, 1, 226 

U 

Ulcer, duodenal, i, 1, 266 
gastric, i, 1, 264 
of stomach and duodenum, 1, 1 
after-treatment of, 1, 26 
carcinomatous degeneration of, i, 

88 
complications In, 1, 6, 8 
course of, I, 4 
diagnostic method, 1, 8 
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Ulcer of stomach, diet In, 1, 19 

and duodenum, treatment of, i, 7, 

88 
etiology of, 1, 1 
gaatro-enteroatomy for, 1, 87 
menu for, 1, 28 
mortality In, 1, 6 
nntrltiye enemas for, 1, 16 
perforation of, 1, 89, 257 
prognosis of, 1, 4 
site of, 1, 8 
Ulcers, leg, treatment of, il, 280 
Uremia, 111, 101 

Urea, excretion of, In nephritis, Ul, 28 
Ureteral calculi. It, 81 

conclusions on. It, 88 
conditions simulating, It, 82 
cystoscoplc examination In, It, 86 
diagnosis of. It, 82 
symptoms of, It, 82 
urinalysis In, It, 86 
wax-tipped catheters In, It, 86. 
X-rays In, It, 86 
calculus, ill, 61 
polypi, lU, 60 
Ureterograms, It, 87 
Urethra, rupture of, It, 62 

after-treatment ot It, 56 
Urethrotomy, external, It, 68 
Uric add, i, 240 

metabolism, 11, 28 
in gout, 11, 9 
Urine In cancer of llTer, ill, 164 

specific graTlty of, in nephritis. 111, 84 
Urochromogan test, 1, 246 
Uterine fibroids, hemorrhage from, ill, 114 
X-rays for, ill, 114 
immoblUty, 11, 220 

diagnosis of, 11, 220 
significance of, 11, 220 
Uterus, carcinoma of, 1, 272 

fixation In abnormal position, 11, 
228 
normal position, 11, 228 
gonorrhOBal infection of, 11, 09 
myoma of, 11, 88 
prolapse ot GraTes's disease and, 11, 79 

pessary for, 11, 81 
streptococcus infection of, 11, 97 
UT^tis, 111, 1 

abscess of tooth and, ill, 8 
relapsing, ill, 9 

and polyarthritis, lU, 9 
treatment of, ill, 18 



Vaccination against typhoid foTer, i, 220 
Vaccine therapy, 1. 247 



Vaccines, IntraTenously, li, 140 
in typhoid foTer, i, 228 
for colds, i, 225 
for pertussis, i, 217 
for tuberculosis, 1, 210 
Vasopuncture, ill, 62 
Vena caTa, superior, obstruction of, by 

aneurism, 1, 76 
Venesection in polycythaunia, ill, 17, 28 
Vertigo, 11, 120 

causes of, 11, 128 
ear tests in, 11, 120 
lesions in brain in, 11, 125 
in ear in, 11, 128 
of eye In, 11, 1226 
ocular condition in, 11, 126 
toxemia and, li, 126 
Vesical calculus. It, 85, 166 
Vesiculitis, seminal. 111, 62 
VlabiUty of tissue, ill, 258 

determination of, ill, 268 
maintenance of. 111, 258 
Visceroptosis, 11, 197 
VlUmins, 1, 219 
Volkmann's contracture, ill, 272 
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Walsh, James J., 11, 56; 111, 217 
War-time and physical decadence, ill, 228 

tetanus in, Ul, 175 
Wassermann test, 11, 149 
Water, use ot In constipation, 11, 62 
Webber, N. B., ill, 129 
Weber, F. Parkes, 1, 84 ; ill, 149 
Wet dressings for crushing accidents. 111, 

254 
Whooping-cough, 1, 217 
Wllletts, Joseph B., 11, 242 
Workmen's compensation law, i, 294 
Wounds, Carrel's treatment of , 1, 294 
of abdomen, 1, 296 
perforating, of chest, 1, 299 
surgical disinfection of, Ul, 194 
treatment of, 1* 292 
Wright's serodUgnosls of Malta feyer, 11, 
191 



X-ray bums. It, 48 

picture of arthritis, U, 18 
of gout, U, 4 

X-rays In abdominal diseases. It, 68 
In brain tumor. It, 228 
in epithelioma, 11, 110 
in sarcoma. It, 48, 62 
in surgical diagnosis. It, 68 
in ureteral calculi. It, 87 
in uterine fibroids. 111, 114 
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